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CHEMISTRY. 


P AKT III. continued. 


CHAP. VII, 


of Vegetable Acids, formed by the Action of Fire, and by 
| the Nitric Acid. 


1* has been long known to chemiſts, that many ve- 
getable matters afford, by diſtillation, phlegms, or 
acid liquors : theſe ſaline ſubſtances, altered by fire, 
were, however, but little attended to. Since ſuch a 
number of acids have been diſcovered, really diſtin& -- 
from one another, either in their intimate nature, or in' 
the proportion of their principles, many of theſe ſalts 
have been found to poſſeſs peculiar and diſtinctive pro- 
perties. It has been alſo aſcertained that ſome acid. , 
like heat, on vegetable matters, and that the nitri 22 d, 
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in Peru converts moſt of them into acids. Theſe 
5 new, or newly modified ſalts, need to be carefully exa- 
minedz in order that we may acquire a knowledge of 

their nature. We cannot avoid remarking, in the firſt 
place, that there muſt be a general analogy of nature, 
or formation, among vegetable acids, produced by the 
action of heat: On account of that analogy, we give 
them the generic name of empyreumatic ſalts; and 
apply to each of them, as a ſpecific diſtinction, the ſyl- 


£. Wwe 


: luable pyro, joined to a term indicating the origin of the | 
„ falt; thus we ſay, the pyro. tartareous, the pyro-mucous, f 
1 and the pyro-ligneous acids. ; 
1 
] 
8 I. 07 the ore Toer, Kid. i 1 
T has been already mentioned, that, by "Re aiſtillation A 
of the tartareous acidulum, an acid phlegm is obtain- tl 
ed, which is not the pure tartareous acid, but that acid © 
altered in a particular manner. The hydrogenous gas, V 
and the. carbonic acid gas, that are, at the ſame time, fr 
diſengaged, ſhew plainly that ſuch an alteration muſt fa 
take place; for theſe can only be produced in conſe- 
quence of the decompoſition of the acid of tartar. As al 
this alteration is owing to the action of heat, and as an th 
oil, mixed with the diſtilled acid, is at the ſame time _ 'A 
volatilized, which modifies its colour, we have there- m 
fore called that acid the pyro-tartareous, and its ſaline rie 
combinations pyro-tartarites, according to the laws of ſal 
our nomenclature. ö | | 
The firſt chemiſts who made experimencs on lis. an 
-matter with any degree of accuracy, aſcertained, that, ine 
by diſtilling about a quarter of a pound of tartar, there =. 
might be obtained an acid phlegm of a yery pungent Pre 


imell, 
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WY or. ion acid. The aeademicians of 
Dijon repreſent the ſecondary reQification or diſtillation 


of this acid, which has been recommended by ſo many 


authors, as attended with one very great difficulty  - 
' notwithſtanding every precaution which they eould a- 
dopt to moderate the fire, and give room ta the yas 
pours, they always found the liquid to riſe ſo quickly ag. 
to burſt the veſſels containing it into pieces. This phe- 
nomenon they attribute to the action of gas produced 
by the decompoſition of the acid; and compreſſed by 
the oil; which preſſure it at length overcomes, as it is 
more dilated. Beſides, the rectification is not very nes 
ceſſary, as the acid ſeparated from the oil by the ſtill 
Pipe, is ſo pure as to exhibit all its diſtinctive characte · 
xiſtics. 

The pyro. tartareous acid has an exipyicuniatlc taſts 
and ſmell. It does not redden violets, but it produces 
that effect on turnſole and blue paper: It diſengages the 
carbonie acid from its baſes with a lively efferveſcenee. 
With the earths and alkalis it forms ſalts very different 
from thoſe which the tartareous acid forms with the 
fame baſes. Theſe ſaline compounds have not yet been 
examined; only, we know the pyro-tartarites of potaſh 
and ſoda to be ſoluble in cold water; and cryſtallizable : : 
the acid decompoſes nitrate of ſilver, producing from it 
a grey precipitate ; it by degrees renders nitrate of 
mercury turbid ; it does not decompoſe calcareous mu- 
riate; and the ſulphuric acid decompoſes its neutral 
ſalts by diſtillation. 

Chemiſts, before hydrogene, carbonaceous matter, 
and oxigene, were bnderitood to be the ſole and genu- 
ine component principles of all vegetable acids, conſti- 
tuting different acids, only by being uniteq in different 
proportions, had adopted opinions very remote from the 
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truth, concerning the nature 'of this acid, Wedel by 
diſtillation from tartar. Venel :7erted it to be acid of 
nitre. M. Monnet concluded, from a more accurate in- 
veſtigation of its nature, that it was muriatic acid dif- 


guiſed by oil and mucilage. Bur, although Scheele 
found tartar to contain a little muriatic acid, yer the 
cubic form of the neutral ſalt produced by the union of 
the pyro-tartareous acid with ſoda, and the precipitation 


of nitrate of mercury by this acid, the two facts on 


which M. Monnet. eſtabliſſies the identity of the pyro- 


tartareous with the muriatic acid, are not ſufficient evi- 


dence to induce modern chemiſts to affent to the con- 
cluſion deduced from them. Beſides, the chemiſts of 
Dijon have repeated the ſame experiments without ob- 
taining the ſame reſults; nor have Meffrs Berthollet, 
Spielman, and Corvinus, been more ſucceſsful. On the 
contrary, it is highly probable, that the principles of 
the pyro - tartareous acid, are the fame with thoſe of the 
acid of tartar itſelf; and that the two acids differ only 


in the proportion of their principles: the ſmell and taſte 


of this empyreumatic acid, its not being ſuſceptible of 

ſtallization, and all its other properties, and ſtill 
more, the diſengagement of oil and carbonic gas from 
the tartareous acidulum, when the pyro- tartareous acid 


is formed, concur to prove the truth of what is here 


aſſerted. 
e ur of this empyreumatic acid has not yet 


been ſufficiently inveſtigated, to enable us to determine 


the order of its chemical affinities with earthy, alkaline, 
and e baſes. 
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8 U. o the Pyro-Mucous did, 


Far acid which we an W is chat 
obtained from inſipid, ſaccharine, gummy, farinace- 
ous, &c. mucilages, which was, at firſt, denominated by 
M. de Morveau, the ſyrupous acid. Chemiſts have 
long known that ſugar affords, by diſtillation, a pretty 
ſtrong acid phlegm. Neuman, Cartheuſer, Geoffroy, 
and Bucquet have made particular mention of that acid, 
but without having examined its properties. M. Schric- 
kel has examined its nature with more minute attention 
than any other chemiſt. | 
By diſtilling 16 ounces of ſugar, M. Schrickel obtain» 
ed 6 drachms of phlegm, which paſſed into the receiver 
in the form of white vapour, and was condenſed into 
unctuous ſtriæ, of a pungent ſmell, like that of horſe- 
radiſh, or bitter almonds, roaſted ; of an acid, acrid, and 


bitter taſte, and of a red yellow colour. He rectified ; 


this acid upon clay; it then paſſed clear, with a leſs 
pungent ſmell, and a four taſte. This acid, when thus 
purified, did not cryſtallize : but when expoſed to cold, 
the aqueous part froze, and that part which ſtill re- 
mained liquid became much more concentrated. 

M. de Morveau obſerved, when preparing the pyro- 
- mucous acid by the diſtillation of ſugar, that the bot- 
tom of the retort was corroded during the operation. 
He does not attribute that to the acid, as it exhibits no 


ſuch property, when rectified, or when left long in the 


glaſs ; but rather to the action and adheſion of the car- 
bure of iron, which exiſts in the coal that remains after 
the decompoſition of the ſugar, and had been violently 
heated. This acid, therefore, cannot be concentrated 
by volatilizing the water that is united with it, as the 
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5 falt E no ef volatlle than the fluid. This acid, accord- 
ing to M. Morveau, exiſts in molaſſes, and renders them 
deliqueſcent and not ſuſceptible of chryſtallization. 

The pyro-mucous acid, when concentrated by freezing, 

is very pungent, and communicates a deep red to blue 
vegetable colours. It produces red ſpots on the ſkin, 
as was long ago obſerved by Cartheuſer ; and the ſpots _ 
thus produced, deſtroy the epidermis before they diſap- 

pear. - When expoſed to fire, it is totally volatilized, 
leaving no reſidue, but a brown mark on the place 
where it lay. Moſt of it may be converted into car- 

q bonic acid gas, and hydrogenous gas, by diſtilling it, 2 

133 with proper precautions, in cloſe veſſels: it now affords | 

37 a more copious carbonaceous reſidue than when heated f 

in open veſſels. A part is volatilized without alteration. Þ 

When combined with barytes, magneſia, lime, potaſh, | h 
o 
B 


/ 


ſoda, and ammoniac, it forms neutral ſalts, which we 
call pyro-mucrtes, the properties of which have not yet 
been examined with ſufficient care, but which differ 
from all other known neutral falts. Ir diſengages the 
carbonic acid from all of theſe alkaline baſes with a 
lively efferveſcence. 
The property of diffolving gold was formerly aſcrib- 
ed to the ſpirit of honey; but it appears for certain, 
that the pyro-mucous acid does not affect either that 
metal, or platina, or ſilyer, or even mercury; but it 
might poſſibly diflolye the oxides of theſe metals. This 
acid corrodes lead, becoming opaque itſelf on the occa- 
ſion; which alteration it owes to the oxide of lead which 
it forms. Pyromucite of lead is in oblong cryſtals. It 
acts upon copper, and becomes green by the reaction of 
that metal; it diſſolves tin; it acts upon iron, and come 
bines wich that metal to korn cryſtals, 1 
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Its chemical affinities have been determined by M. dg 
Morveau in the following order; Potaſh, ſoda, barytes, 
lime, magneſia, ammoniac, aluminous earth, metallic oxi- 
des, water, alcohol. | 3 
This empyreumatic acid has not, as yet, been applied 
to any purpoſe. Spirit of honey, of manna, &c. were 
formerly made uſe of in pharmacy; but the uſe of them 


has been long given up. 


§ III. Of the Pyro-ligneoas Acid. 


WW 00D, eſpecially beech, birch, and box-trees, afford, 


dy diſtillation, a brown acid liquor, of a pretty 


ſtrong, peculiar ſmell, which reddens blue vegetable co- 
"Tours, and efferveſces with alkaline carbonates. Boer- 


haave was acquainted with the product of box, juniper, 


oak, and gayac : but the chemiſts who have repeated 


Boerhaave's proceſs, have not examined the nature and 
peculiar properties of this acid, M. Goettling, in the 
year 1779, firſt publiſhed, in Crell's Journal, a memoir 


on the acid of wood, and more eſpecially on its union 


with alcohol. That chemift diſtilled the bark of birch 
in an iron retort ; he obtained a brown, oily, acid pro- 
duct, which he left to ſettle for three months; at the 
end of that time, he obſerved drops of oil ſwimming on 


its ſurface, which having ſeparated by filtration, he pour- 
ed into the filtrated liquor a ſolution of potaſh. A 


lively efferveſcence took place; the liquor aſſumed a 
blood-red colour, and afforded, after being ſaturated 
with alkali, and evaporated, a black ſalt, which was 
melted in an iron pan, and purified by a ſecond ſolution, 
and a ſecond evaporation. | 
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The pyro- 8 acid may be allo rectiſied by diſtil- 


lation, according to M. Gocttling. The pyro- lignite of 


Potaſh, formed of this rectiſied acid, becomes very hot 


when brought into contact with the ſulphuric acid, and 
affords pyro- ligneous acid in a ſtate of conſiderable pu- 
rity. That chemiſt, to whom ve are indebted for theſe 
facts, obſerves, that the pyro-ligneous acid, when ſepa- 
rated by the ſulphuric acid, has no longer an empyreu- 


matic odour, but a ſmell of garlic. 
The chemiſts of Dijon extracted this acid from beech, 


by diſtillation, and afterwards rectifled the liquid ines 
duct: 55 ounces of this wood, well dried, and in ſhavings, 


afforded 17 ounces of rectified acid, of an amber colour, 
not mixed with oil, and of which the gravity was to that 


of diſtilled water in the proportion of 49 to 48: 44 


ounces of lime· water were required to ſaturate an ounce 


of this acid. When expoſed to a gentle heat, it aſcends 


in vapour. A ſtrong heat decompoſes this, as well as 
all other vegetable acids. It cannot be obtained i in a 
concrete form. 

It combines with earthy and ates baſes, and forms 
with them peculiar ſalts which we call pyro-lignites of 
aluminous earth, barytes, magneſia, lime, potaſh, ſoda, 


and ammoniac. Theſe ſalts have not yet been exa- 


mined with ſufficient care, to enable us to give here a 
particular account of them. M. Eloy Bourſier de Clervaux 
has communicated, in the Lectures of Chemiſtry of Dijon, 
ſome experiments very ſuitable to determine the elective 
attractions of the pyro:ligneous acid. Calcareous and 


barytic earths adhere to it with greater obſtinacy than 
the alkalis; ; lime has a ſtronger affinity with it than ba- 
ryres; and magneſia a ſtronger than ammoniac : and. 


even theſe affinities may ſerye to diſtinguiſh it from moſt 
Y | other 


. 


cat acids. It aQs alſo upon many of the | 


als, and diſſolves moſt or their oxides. 
All kinds of wood, it appears, would afford the ſame 
acid by diſtillation ; for box, birch, and beech agree in 
affording one acid. Byt much enquiry and many expe- 


riments are neceſſary, before we can be fully acquainted | 


with the e properties of this * 
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BERGMAN has oed, that FE nitric acid converts 
ſugar into an acid, which, being ar firſt thought 
peculiar and different from all others, was therefore cal- 
led the Saccharine Acid. Scheele has ſhown this ſalt to 


be preciſely the ſame with that which is, in part, neu- 


tralized by potaſh, in ſalt of ſorrel : this very ſalt is there» 
fore in every reſpect the ſame with the oxalic acid. Se- 
yeral modern chemiſts, and eſpecially M. Berthollet, haye 


proved, that almoſt all animal and vegetable matters af- 


ford this acid, when treated with the acid of nitre. It 
is therefore certain, that the baſe or radical principle of 
the oxalic acid exiſts in a great many bodies, and, in 


general, in all bodies which have been formed by vege- 
tation, or the functions of animal life. The nitric acid 


acts in an equal and uniform manner on all ſuch ſub- 


ſtances ; it always gives up to them either more or leſs: 


of its oxigene, and paſſes i into the ſtate of nitrous acid, 
nitrous gas, or even azotic gas, according as it is de- 
prived of a greater or a leſs proportion of its oxigene. 
As the baſe, or radical principle of the oxalic acid, is 
more or leſs copious in the various organic matters in 
which it is found, theſe matters afford more or leſs of 


this acid, when treated with nitric acid, At the ſame 
time, 


2 Kadi; 8 =P | 


* 6 
* — 
9 FP 4a, 


| he FPegetable Aeide- 


time, when the acid of nitre is decompoſed by organie 


* 


ſubſtances, together with nitrous or azotic gas, there is 


alſo diſengaged a certain quantity of carbonic' acid gas, 
which proves the organic matter to have loſt a part of 
its carbonaceous ſubſtance, and, at the ſame time, ſhews 
the oxalic acid, thus produced, to contain leſs of that 
principle than the ſubſtance from which it is obtained, 
Since a number of vegetable acids, particularly the tar- 
tareous acid, &c. paſs into the ſtare of oxalic acid, in 
cenſequence of being expoſed to the action of nitrous 
acid; and ſince carbonic acid is diſengaged while this 
change takes place; it follows plainly, therefore, that 
all the vegetable acids have the ſame radical principle, 
and differ only in their proportions of oxigene. + 
In the Nouvelles de la Republique de Lettres for the 
year 1785, No. 42, and 44, it was related, that M. 


Koſegarten, by diſtilling nitric acid on camphor, eight 
times ſucceſſively, had obtained from that matter a con- 


crete acid, in parallelipiped cryſtals, of bitter taſte, and 
capable of reddening the tincture of violets and turnſole. 
That ſalt, according to this chemiſt, differs from oxalic 
acid, as being incapable of ſeparating lime from the mu- 
riatic acid. With potaſh. it forms a ſalt in regular hexa- 


gons; with ſoda, a ſalt in irregular cryſtals ; with am- 


moniac, priſmatic or needled cryſtals ; with magneſia, a 


foluble, pulverulent ſalt. It diſſolves copper, iron, biſ- 


muth, zinc, arſenic, and cobalt. But theſe facts, which 
have not yet received confirmation, are not ſufficient to 
enable us to enter into a minute account of the proper- 
ties of this acid, which is, perhaps, nothing but a parti- 
cular modification of ſome one of thoſe of which we 
have already ſpoken. And if farther experiments on 


this acid ſhall diſcover it to poſleſs peculiar properties, 
different — thoſe of the other acids, its nature and 
charadteriſlig 
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charaderiſtic properties muſt then be Sd under 
the name of the camphoric acid, __ its neutral ſalts 
will be called camphorates. 

M. Brugnatelli diſcovered, in the year 15 that 
eagle on which he diſtilled four times its own weight of 
nitrous acid, left a yellowiſh maſs, thick, acid, ſoluble in 
water, and of a four or rather a bitter taſte. This acid 
is not ſuſceptible of cryſtallization ; when evaporated by 
a ſtrong heat, it takes the form of a viſcons maſs, like 
wax, which is ſo ſoft that it may be moulded with the 
fingers. It is ſoluble in alcohol; on burning coals it is 
reduced to a coal without inflammation ; with earths and 
alkalis it forms deliqueſcent falts, many of which cryſtal. 
lize: laſtly, it has as ſtrong an affinity with lime as the 
oxalic acid, and forms with that earth a ſalt that is nor 
ſoluble in water, but may be diſſolved in muriatic acid. 
Without preſuming to ſpeak deciſively of the peculiar 
nature of this acid, M. Brugnatelli appears, however, to 
think it different from the oxalic acid. Future experi- 
ments muſt determine whether this be really a peculiar 
acid meriting a ſeparate examination ; and we muſt, in 
the ſame manner, leave rhe particular narure of that 
which has been diſcovered by Meſſrs Prouſt and Angulo, 
in the neighbourhood of Madrid, on the ſurfaces of grey 
peaſe, in veſiculæ at the extremity of the hairs of that 
leguminous plant, equally undetermined. | 

Thus we have given an account of all known vege- 
table acids. We have ſtill, however, to treat of thoſe 
which are formed by fermentation. Bur as the chief, 
nay, the only one of theſe acids that is known, is produ- 
ced in conſequence of an alteration taking place on li- 
quors that are already fermented, we will give its hiſtory 
immediately after that of ſpirituous N and its 5 


. 
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CHAP, VI 


| of Saccharine Matter, Gums, and Mucilages, 


{ hays ſaccharine matter, which many chemiſts think 


to be a ſort of eſſential ſalt, is found in a great 
many vegetables, and is to be conſidered as one of their 
immediate principles.— The maple, the birch, the red 


beet, the parſnip, the grape, wheat, &c. are found to 


contain it. Margraf extracted it from moſt of theſe ve- 
getables. The petals of many flowers, and the necta- 


ria placed in thoſe organs prepare à principle of this 


kind. EO | 
The ſugar cane, arundo ſaccharifera, is the plant which 
contains the moſt of it, and from which it is extracted 
with the greateſt advantage, The ſugar canes are 
cruſhed to pieces between two iron cylinders, in a per- 
pendicular poſition. The expreſſed juice falls upon 2 
plain ſurface underneath z and is called melaſſes. It runs 
off this ſurface into a boiler with aſhes and lime, where 
it is boiled and ſkimmed ; and, in the ſame manner, it 
is ſucceſſively boiled and ſæimmed in three other boilers; 
and, after undergoing theſe boilings, it receives the 
Name 
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name of ſyrup. It is, after this; boiled anew, by # 
ſtrong heat, and for a conſiderable time, with lime and 
alum. After being ſufficiently boiled and concentrated, 

it is poured into a veſſel called the cooler. When it is ſo 
cool that the finger may be dipped in it without injury, 
it is poured into large barrels ſtanding over ciſterns, and 
the bottoms of which are perforated with holes ſtopped 
with canes. In the barrels, the ſyrup takes the form of 
a ſolid maſs, part of it running off into the ciſterns. The 
ſugar, when thus rendered concrete, is yellow and undu- 
ous; it is now called -muſcovado. In the Sugar Iſlands, 
it is refined by boiling it, and then pouring it fluid into 
inverted cones of earthen ware, called pans. That part 
which cannot be rendered concrete, runs through a hole 
in each of the pans, into a pot placed below : it is called 
coarſe ſyrup. The baſe of the ſugar-loaf is taken away, 
and white ſugar in powder put into its place, and prefſed 
well down : The whole is then covered with pure, moiſt 
clay. The water of the clay filtrates through the ſu- 
gar, carrying off with it a portion of the mother water 
of the ſugar, which runs out by the holes in the pans, and 
is received into new pots. This is called ine ſyrup, as 
being purer than the former. A ſecond layer of clay is 
laid on, when the firſt becomes dry, and the water fil- 
trates through a ſecond time: When the water con- 
tained in the fecond layer of clay is drained off, the 
loaves are removed into a ſtove to dry. At the end of 
eight or ten days theſe loaves are broken, and ſent into 
Europe i in the form of brown ſugar, where it is refined 
into ſugar of different qualities. 

The refining of ſugar is accompliſhed by boiling i in 
lime-water, and with bullock's blood, ſkimming it two or 
three times, filtrating the liquor, and running it in pans, 
to ou it the ſhape of loaves. Theſe loaves are then 

coated 
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coated over with wet clay, the water of which is ſuffered 
to filtrate through them. The filtration is repeated with 
freſh clay, till the ſugar become ſufficiently white. The; 


loayes are then removed into a ſtove, and at the end of 
eight days are wrapped up in paper for ſale. The ſyrup 
which cannot be cryſtallized is called molaſſes. 

Chemiſts have univerſally been of opinion, that theſe 


different operations ſeparated from ſugar a fat matter, 
and thereby rendered it ſuſceptible of cryſtallization ; 
Bergman thinks, that the uſe which the lime ſerves, is, 

to carry off the exceſs of acid, which hinders it from 


taking a ſolid form. The acid can be no other than 
the pyro-mucous acid which is formed by heat, as we 
have related in the foregoing chapter. As the liquor is 


expoſed, during the operation, to a violent evaporation, 


it becomes a granulated, irregular maſs, agreeably to 
what has been already obſerved of ſulphate of zinc. 


Sugar conſiſts of a peculiar acid, combined with a lit 


tle alkali, and altered by a good deal of oil, or greaſy 
matter. It cryſtallizes i in truncated, hexahedral priſms, 


In this ſtate it is called ſugar-candy. It affords, by di- 


ſtillation, water, pyro-mucous acid, and a few drops of 
empyreumatic oil. There is at the ſame time diſengaged 
from it a conſiderable quantity of carbonic acid gas, and of 
hydrogenous gas, with coal diſſolved in it. The reſidue 
is a ſpongy, light coal, containing a little carbonate of 


potaſh. 
Sugar is . When laid on burning coals, 


it melts and ſwells; it exhales a very pungent acid va- 


pour; it takes a brown yellow colour, in conſequence 
of which it receives the name of caramel. It diſſolves very 


readily in water. It communicates to it a conſiderable 
conſiſtency, forming with it a fort of ſaccharine muci- 


lage, which has received the name of ſyrup. This ſy- 
"M up, 
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rup, when Aluted! in water, is ſuſceptible of fermenta- 
tion; it may even be converted into a vinous liquor, and 


| alcohol diſtilled from it. 
Bergman prepared from all che different Ser 


matters, eſpecially from ſugar, oxalic acid by means of 


the nitric acid. To obtain that acid from theſe matters, 
put into a retort one part of ſugar in powder, with ſix 
of nitric acid: Expoſe the mixture to a moderate heat; 
continue the evaporation for ſome time after red va- 
pours ceaſe to paſs; leave the ſolution to cool; and it 


then precipitates white needled or priſmatic cryſtals, 


which are concrete oxalic acid. 

Sugar is very much uſed. —lIt is an article of food which, 
when taken in too large a quantity, heats the animal ſyſtem. 
It is much uſed in pharmacy, being the baſis of ſyrups, 
lozenges, and ſome other preparations. It contributes 
to diſſolve and ſuſpend in water, reſins, oils, &c. It 


ſerves to preſerve fruits reduced to jelly. It may be even 


conſidered as a medicine; for it is inciſive, aperitive, 
and, in a flight degree, tonic and ſtimulant : And accord- 


- ingly, there are ſome inſtances related, in which diſor- 


ders ariſing from obſtructions have been cured by the 
continued uſe of ſugar, 

There are ſome juices of plants which have a taſte of 
ſugar. Manna and near are of this kind. Manna is ob- 


tained from the leaves of fir, oak, juniper; &c. and maple- 


trees, &c. The aſh, which is very plenteous in Calabria 
and Sicilly, affords that which is commonly ſold. It runs 
naturally from thoſe trees, but is obtained in {till greater 
abundance by making notches in the bark of the tree. 


That which is received on chips of wood, or ſmall ſticks 


introduced into artificial apertures in the trees, takes the 
form of hollow ſtalactites, and is called manna in tears. 


Manna in flakes runs down the bark, and contains ſome 
impurities. 
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impurities. The inferior unctuous fort contains many 


extraneous matters, and is formed from the refuſe pieces 
of the two former. It is always humid, and frequently 
altered. The taſte of manna is mild and inſipid: That 


which the larch tree that abounds in Dauphiny affords, 


and that of the alhagi, which grows in Perſia, around 
Mount Tauris, are not in uſe; the latter bears the name 
of tereniabin. Manna is foluble i in water; it affords, by 
diſtillation, the ſame products as ſugar. There is ex- 
trated from it, by means of lime and white of eggs, a 
matter reſembling ſugar, which, when treated with Fe 
nitric acid, affords concrete oxalic acid. 

It is given as a purgative, in dozes of from one to two 
or three ounces; or, when it is given as a diſcuſſive, a 


few drachms of it are diluted 1 in a large 3 of 


water. a 
Another ſort of proper juice, is that called gum, of 


mucilage. This ſubſtance is very plenteous in the vege- 


table kingdom. It is found in a great many roots: 
Young ſtems and leaves, immediately after their appear- 


ance, contain a good deal of it. This principle may be 


known by its viſcous, adheſive property. In the ſeaſon 


when the juice is moſt copious, it runs naturally down 


the bark of trees, and thickens into gum on the ſurface; 


The gum is ſoluble in water, to which it communicates | 


a thick, viſcid conſiſtency. This ſolution, known by the 
name of mucilage, becomes, when evaporated, dry, TE 
parent, and friable.- 


Gum burns without emitting any perteptible Nee 


It melts, and ſwells upon coals. It affords, by diſtillation, 


a good deal of water and pyro-mucous acid, a little thick 
brown oil, and carbonic acid gas, mixed with hydroge- 


nous gas : The reſidual coal is yery _ and contains 
a little carbonate * potaſh, 


We 
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We es of three forts of gum that are afed i in me- 
dicine, and in the arts. 

1. The gum of the-apricot, the pear, and the 8 | 
tree, &c. It is either white, yellow, or reddiſh; the beſt 
of this ſort of gum may be applied to the ſame purpoſes 
with the other gums. A kind of gummy juice, of a 
beautiful orange-colour, flows from the elm; conſiderable 
quantities of it are ſometimes found on the bark of the 
tree. I have found this gum to poſleſs the properties of 
inſipidity, inſolubility, viſcidity, with the other character- 
iſtics belonging to ſuch Juices. | 

2. Gum Arabic, which runs from the acacia in Egypt 
and Arabia. Gum Senegal i is of the ſame kind; it is ufed 
in medicine as a mitigating and relaxing remedy. Cray- 

ons, and ſome other ſuch compoſitions, : are indebted. to it 
for their conſiſtency. It is uſed in various arts. 

3. Gum Adraganth, which flows from the adraganth 
of Crete; Tragacantba Cretica. It is adminiſtered in the 
ſame caſes as Gum Arabic; the ſolution of it is ſome- 
what thicker than the ſolution of Gum Arabic; it ſoon 
depoſites viſcid flakes, and requires more water to diſ- 
ſolve it. 

Mucilages, of ha * nature with gums, are obtain- 
ed from various plants. The roots of mallows, marth- 
mallows, the greater comfrey, the bark of elm, lintſeed, 
the ſeeds of quinces, &c. afford, by maceration in water, 
viſcous fluids, which, when evaporated to dryneſs, afford: 
real gums. In medicine, decoctions of theſe plants are 
uſed inſtead of ſolutions of gums. 5 

All of theſe matters, chemieally conſidered, appear at, 
firſt view to be nearly {imple bodies; for chemical ope- 
rations often offer to our obſeryation'ſubſtances of a ge- 
latinous form, much like that of gums and mucilages; - 
yet, from theſe products of vegetation, which appear to 

Vox. III. B form 


18 . Saccharine Matter, Ke. 


form a ſort of vcreimentiticns oa are extracted wa- 
ter, liquid pyro mucous acid, carbonic acid, an oily prin- 
ciple, and fixed alkali united to a coaly reſidue. This 
reſidue likewiſe contains a fixed earth, the nature of 
which is {till unknown. - 

When mucilages and gums are . with nitric 
acid, and its action aſſiſted by heat, they afford oxalie 
acid in cryſtals. T hey contain therefore the oily or ra- 


dical prineiple, which, in eombination with oxigene, con- 


ſtitutes this acid. 4 T4 
This analogy between mucilage and faccharine matter 
is farther obſervable, in that the ſmell of burnt gum is 


much the ſame with that of caramel—that the products 


which both afford by diſtillation are of a ſimilar nature 
and that the bulk and levity of the reſidnak coal are the 
ſame for both. Some of thofe fruits which become 
ſaccharine, ſuch as apricots, pears, &c. exſude, when ripe, 
a real gum. That ſort of dry mucilage which we are 
hereafter to examine under the name of a@mylaceous fe- 
cula, is converted into ſaccharine matter by germination. 
Theſe facts, and many others which might be Joined 
with theſe, ſhew that. there is a near relation between 
fugar and gum. Perhaps the inſipid or gummy muci- 
lage paſſes by a ſort of fermentation into the ate of a 
ſaccharine body. Were this an aſcertained fact, this 
fermentation would come in order before that which 
Boerhaave has called Spiritous fermentation; and muſt 

conſtantly precede it, both in the natural proceſs of ve- 


getation, and in the operations which art employs to pro- 


duce the ſaccharine taſte in barley, &c. 
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CHAP, IX. 


Of Oils of a fixed Rab that are extrafted by 
Expreſſion. 1 


Of are proper juices, of a fat, unctuous nature, 


either fluid or ſolid, not ſoluble in water, liable to 


burn with flame, volatile in various degrees: They are 


contained in the proper veſſels, or in particular veſiculæ. 
Theſe bodies are found exiſting in two ſtates in yeges 
tables: They are either combined with other principles, 
as in extracts, mucilage, &c. or they are free, and not 
united with any other principle. Theſe latter oily juices 
are thoſe of which we are here to ſpeak. 

Chemiſts have ſuppoſed the exiſtence of a ſimple oily 
principle, as well as of a primitive ſalt. This oily prin- 
ciple, combined with different ſubſtances, and modified 
by thoſe combinations, conſtituted, according to them, 
the various ſorts of oils that were obtained by analyſing 
vegetables. The characters which they aſcribed to that 
ſimple primitive oil were, great fluidity, an high degree 
of volatility, privation of colour and ſmell: It burnt 
With flame and ſmoke: —It did not combine with water: 


. AI 
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Alt was thought to conſiſt of water and an acid com- 
- bined with an earth and phlogi/on. It is certain that 


acid, and a good deal of hydrogenous gas: earth con- 


very little fixed carbonaceous reſidue. This notion of 
the oily principle deſerves to be viewed hn No in the light 
of an hypotheſis. | 

Oils are never formed by any but organic "WAP 
and ſuch bodies in the mineral kingdom as are of an oily 


table or animal life. It is even highly probable, that 
vegetables are the only bodies in which oils are formed ; 
and that they paſs, without e from * in- 
to animal bodies. 


ed oils, and volatile oils, 

Fixed oils, called alſo fat oils, feoeet bits oil by expreſ- 
fron, are very unctuous: they have generally a mild and 
inſipid taſte, and no ſmell ; the heat requiſite to volatilize 
them is above that of boiling water; and they never take 
fire, till they are brought to that degree of heat which 
is requiſite to volatilize them.—]r is for this purpoſe the 
wick uſed in burning fixed oil in lamps is employed 3 it 

cats the oil to volatilization. 

Mioſt fixed oils are fluid, and require no end etabte 
degree of cold to render them ſolid: Others, again, loſe 
their fluidity by the ſlighteſt cold; and, laſtly, there are 
others always ſolid: Theſe laſt are called, but very im- 
properly, vegetable bulters. 

Fixed oils never flow from the 0 of vegetables : 
They are contained in the kernels, the pippins, and e- 


mulſive ſeeds. They are extracted by bruiſing the little 
| cells 


oils, When decompoſed, always afford a ſmall quantity of 


ſtitutes but a very ſmall part of them, for they leave but 


nature, always owe their origin to the action of vege- 


The oily juices of vegetables a are dillinguiſhed into fix- 
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cells in which they are contained ; that is, -by pounding 


and ſqueezing. | 
Fixed oils, when expoſed to the air, are altered; and 


become rancid; their acid is liberated; they loſe the pro- 
perties which they poſſeſſed, and acquire others, in con- 
ſequence of which they are nearly aſſimilated to volatile 
oils. Water and alcohol carry off the acid, and thus de- 
ſtroy their rank taſte, but never reſtore them to their 
primary ſtate. M. Berthollet has diſcovered, that fat 
oils, when expoſed to air, by being thinly ſpread over 
the ſurface of water, become thick, and aſſume pretty 
much the ſame appearance with wax. It is at preſent 
known as an undeniable fact, that this thickening of oils 
is owing to their abſorbing oxigene from the atmoſphere; 
for all ſubſtances that contain this printiple, and refign 
it to fixed oils,—as for inſtance, many of the acids, eſpe- 
cially the oxigenated muriatic acid, and metallic oxides, —- 
thicken fixed oils, and reduce them to a ſtate in e 
they reſemble wax. 

Fixed oils afford by diſtillation a little water, contain - 
ing a very acrid pungent acid, ſome light oil, a thick oil, 


and a large quantity of hydrogenous gas mixed with 


carbonic acid: They leave but very little reſidual coal. 
By diſtilling theſe products a ſecond time, pure ſebacic 
acid is obtained, of which we will have occaſion to ſpeak 
in the animal kingdom, and ſome oil, {till lighter than 
what was before obtained. This oil is improperly called 
philoſopher” goil. The alchemiſts prepared it by diſtilling, 
ſeveral times ſucceſſively, a brick impregnated with fixed 


oil. It is not perfectly known how far this decompoſi- 


tion may be carried: formerly, indeed, it was faid that 
a fixed oil might be reduced to a free inflammavle prin» 


ciple ; into water, acid, air, or earth. 
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Cold water elects no alteration on fat oils; it purifles 
thein, by carrying off a part of their mucilage, which is 
| likewiſe precipitared when they are ſubmitted to com- 
buſtion, and is the principle that renders them ſuſcep- 


tible of fermentation, and liable to become rancid.—It 
3s well known, that water caſt upon theſe oils, when 


burning, inſtead of quenching, cauſes them to burn with 


new violence: the reaſon of which is, that the water, 


being decompoſed, ſupplies oxigene to the oil, and at 
the ſame time giyes out a good deal of hydrogenous gas. 
When the vapour which procteds from fixed oil in com- 
buſtion, is collected into a chimney terminating in a 
worm-pipe, a conſiderable quantity is obtained; which 
proves this immediate principle of Fepergbies to Fen 
hydrogenous gas. 

Fixed oils do not combine with diliceous darch + Wich 
clay they form a ſoft paſte, which is employed in chemi- 
cal manipulations under the name of at /ute. 

They combine, by particular proceſſes, with magne fs 
and are thereby reduced to a ſaponaceous ſtate. 

Lime combines with them, but not in a very diſcern- 
iwie manner, when the combination is immediate. Pure 
alkalis combine eafily with fat oils, producing in this 
combination what is called ſoap. 

In. making ſoap, ail of olives or ſweet almonds is 
triturated with a concentrated lixivium of ſoda, render- 
ed cauſtic by lime; and this preparation is known by 
the name of ap-. -In the courſe of a few days, the 
mixture becomes thick, and forms medicinal ſoap. Com- 
mon ſoap is prepared by boiling the lixivium with alter- 
ed oil; it is then white, Green ſoap is made up of 
the rh PS of olives and potaſh. 

Soap diſſolves in pure water: Heat decottipoſes i it, diſ- 
Er g2ging FO it phlegm, oil, and ammoniac formed in 

conſequents 
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conſequence of the decompoſition of the alkali and the 


fixed oil; the coaly reſidue contains a good deal of fixed 
_ alkali. This artificial compoſition of ammoniac ſeems to 


prove, that there is azote in the fixed alkali, which re- 
acts upon the hydrogene of the oil. 
Since water decompoſes ſoap, as has been remarked 


by M. Thouvenel; an inſoluble calcareous ſoap is then 


formed and depoſited i in ſmall lumps. Acids poured on 

ſoap, diſengage the oil, ſomewhat altered. 
Ammoniac does not <alily combine with fixed oils: 

however, by long trituration, the mixture acquires ſome 


degree of conſiſtency, and becomes opaque. 


Fixed oils combine with weak acids to form peculiar 
foaps. Meſſrs Achard, Cornette, and Macquer, have ex- 
amined theſe compounds, M. Achard formed them by 
pouring ſlowly a quantity of concentrated ſulphuric acid 
upon the fixed oil. By continued trituration, this mix - 
ture is formed into a brown maſs, ſoluble in water and 
alcohol. The oil obtained from it by the intervention 
of alkalis, is always more or leſs concrete, as well as that 
obtained by diſtillation. Macquer adviſes to prepare 


this ſoap by pouring acid on the oil; but he informs us, 


that an acid ſoap, formed in this manner, is ſcarce ſoluble 


in water, That which is prepared of concentrated ſul- 


phuric acid, triturated with common alkaline ſoap, is 
more ſoluble. The concentrated ſulphuric acid blackens 
fixed oils, and aſſimilates them to bitumens. This phe- 
nomenon ſeems to be produced by the reaction of the 
hydrogene of the oil on the oxigene of the acid. 

The fuming nitrous acid, blackens fixed oils inſtanta- 
neouſly, and cauſes ſuch as are of a dry nature to kindle 
and emit a flame. Thoſe, again, which cannot be ſo 
readily dried, require, to kindle them, a mixture of this 


acid with the acid of ſulphur, as has been ſhown by 


B 4 . 
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Rowelte,” he A fi in his Memoir on the lallammation 
of Oils. Academy, Tear 1747. Le 


The muriatic and the carbonic acids act with but lil 
ſtrength on fixed oils.— The former of theſe, however, 
in a concentrated ſtate, combines with them to a certain 


degree, according to M. Cornette. The oxigenated 


muriatic acid thickens them a good deal, and ſeems to 


make them paſs, by abſorbing their oxigene, into a ſtate 
in which they bear a great reſemblance to wax. 
We know nothing of the action of the other acids on 


fixed oils. It appears that they do not combine with 


neutral ſalts. Several of theſe, and eſpecially all calca- 
reous ſalts, decompoſe alkaline-ſoap. In this inſtance of 


decompoſition, particularly when ſulphate-of lime, or of 


magneſia, which is often found in union with waters, 
decompoſes this ſoap, the ſulphuric acid combines with 
the fixed alkali of the ſoap, and thereby forms ſulphate 
of ſoda; the lime or magneſia combines with the oil, 
and produces a ſort of ſoap that is ſcarce ſoluble, and 
ſwims in whitiſh lumps on the ſurface of the water. This 
is the cauſe of the common appearance produced by 
hard waters, which curdle ſoap, but do not diſſolve it. 

The action of hydrogenous gas on ſixed oils has not 


yet been examined. 


Theſe oils diſſolve ſulphur, when their action is allt. 
ed by a boiling heat. The ſolution is of a dark red co- 
Jour, inclining to brown. It has a very fœtid ſmell. It 
depoſites, by degrees, ſulphur in cryſtals. On diſtilling 


this combination, the ſulphur is volatilized, being ſo 


completely diſſolyed in the hydrogenous gas that is diſen- 


gaged from the oil, that not an atom of it is to be af- 


terwards found. This fact deſerves to be more particu- 


larly enquired into. There is alſo a little OY: 


gas obtained by this decompoſition. 
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Fixed oils ſeem not to be ſuſceptible of combination 
with pure metallic ſubſtances, excepting iron and cop» 
per, upon which they act in a ſufficiently diſtin manner. 
But they combine with metallic oxides, and form with 
them thick concrete combinations, of a ſoapy appear-- 
ance, as is obſervable in the preparation of unguents 
and plaſters. Theſe preparations have not been yet 
chemically examined: only we know, that ſome metal - 
lic oxides are reduced in the making up of plaſters; as, 
for inſtance, oxide of copper in the Divine Plaſter, and 
litharge, or oxide of lead, in the Ointment de la mere. 
In the aſſaying of metals, fixed oils are employed to re- 
duce the metallic oxides. M. Berthollet has given an 

ingenious and ſimple proceſs for effecting inſtantaneouſly 
a real combination between fixed oil and any metallic 
oxide, that is, for preparing a metallic ſoap. It conſiſts 
in pouring a metallic ſolution into a ſolution of common 
ſoap. The acid of the metallic ſolution combines with 
the fixed alkali of the ſoap; and the merallic oxide 1s 
then precipitated in union with the oil, ro which it com- 
municates a colour. In this manner, ſoap of a beautiful 
green colour may be-prepared with ſulphate of cop- 
per; and with ſulphate of iron, a clear deep brown ſoap. 

Theſe compounds might be very uſeful in painting. 

Scheele has diſcovered, that when oil of ſweet al- 
monds, olives, rapeſeed, or lintſeed, is combined with 
oxide of lead, with the addition of a little water, there 
is a matter ſeparated from the oil, which ſwims on the ſur- 
face of the liquor, and to which he has given the name 
of the mild principle. On evaporating this ſupernatant 
water, the principle diſſolyed in it cauſes it to take 
the conſiſtency of ſyrup ; when expoſed to a ſtrong 
heat, it takes fire : one part is volatilized, in a: 
without burning : the coal which it leaves is light : 

. 


does not cryſtallize 3 nor does it ſeem: to be ſuſceptible | 


of fermentation. Nitric acid diſtilled on this matter, four 


times ſucceſſively, changes it into oxalic acid. This 


mild principle of de $ appears to be a ſort of mu- 
cilage. 


Fixed oils Aiffolve "RS e amber; but 


they muſt be aſſiſted by the action of heat, in order to 
effect this ſolution. They form a ſort of greaſy varniſh, 
which does not readily become dry. 
Fat oils may be diſtinguiſhed into three genera: 
To the fr/t claſs belong ſuch pure fixed oils as are 
fixed by cold, are flowly thickened, form ſoaps with 
acids, and are kindled only by a mixture of 4 and 
nitre. Such are, 


1. Oil of olives, obtained by bruiſing that fruit between 


two millſtones, and preſiing 1 it in bags made of ruſhes. 
That which runs firſt is called virgin oil; that which is 


obtained from mark ſprinkled with water is not ſo pure, 


and depoſites a lee; that obtained from unripe olives, is 
the oleum omphacinum of the ancients. Oil of olives 
freezes at 100 degrees under Zero, in Reaumur's ther- 
mometer, or 104 above that point in Fahrenheit's, and 
will ſtand about twelve years without becoming rancid. 


2. Oil of ſweet almonds, extracted without the appli- 


cation of heat, becomes very ſoon rancid: it freezes at 
62 under o in Reaumur's ſcale, or 172 of Fahrenheit” 8. 
3. Oil of rapeſeed, obtained from the ſeed of a kind 
of cabbage called colſa. 
4̃. Oil of ben, extracted from the ben nut of Egypt 
and Arabia. It is very acrid, and deſtitute of ſmell. It 
freezes very eaſily. 
The ſecond genus comprehends oils ſubje& to become 
dry, which are very eaſily rendered thick, are not 
fixed by the action of cold, are kindled by the nitric acid, 


* 


and 


ſol 
int. 
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and form wich ſulphuric acid a ſort of reſin. Such 


are, 


Ie is uſed for oily varniſhes, and in painting. 

2. Oil of nuts, applied to the ſame uſes. 

Oil of carnations, or poppy ſeed; which, as has 
hank fully proved by the Abbe Rozier, 1 is not at all nar- 
cotic. 

4. Oil of TOW bf which is very drying. 

Under the third genus, we comprehend concrete fixed 
oils, or vegetable e ; among which we may diſtin- 
guiſh the following: 

1. Butter of cacao, extracted fem the cacao nut. — 


There are four ſorts of cacao; the large and the ſmall : 


caracca, the berbice, and that of the Iſlands. This but- 


ter is extracted from the nut by roaſting, and ſubſequent 


boiling in water; it is purified by e it by a very 


moderate heat. 
2. The cocoa nut 1 a ſimilar butter. 


3. Vegetable wax is of the ſame nature, only more 
ſolid. It is the production of China. It is there made 
into yellow, white, or green candles, the colour vary- 
ing with the manner in which the wax is extracted. 
The catkins of birch and poplar afford a ſmall quantity 
of a ſimilar wax.—That of Louiſiana is more plenteous. 
M. Berthollet eaſily whitens it with oxigenated muriatic 
acid, 

Fixed oils are much uſed in the arts, and in medicine, 
and are applied to various purpoſes. In the latter they 


are uſed as ſoftening, relaxing, calming, and laxative me- 


dicines. Some of them are even purgative; as, for in- 
ſtance, the oil of Ricinus, which has been found to de- 
{troy the tænia, or ſolitary worm, and cauſe it to be e- 

yacuated. 


xi. Lites ell Unie bp preſſure from naked. 
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racuated · They enter into a great many compound 


medicines, ſuch as balſams, unguents, and plaſters.— 


Laſtly, they are ſometimes uſed as ſeaſoning, or food, on 
account of their agreeable taſte, and the mucilage which 


mae contain. 


CHAP, 
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Of Volatile Oils. 


OLATILE or eſential oils are diſtinguiſhed from 

fixed oils by the following peculiar properties.— 

Their ſmell is ſtrong and aromatic: They are ſo volatile, 
that they may be diſtilled by the heat of boiling water: 
Their taſte is very acrid : They are much more combul- 
tible than the other claſs of oils. | 
Theſe oils are found to exiſt in almoſt all odorous 
plants. They are contained either in the whole plant, 
as in the angelica of Bohemia, or only in the root of 
the plant, as in ſtarwort, the iris, white dittany, and 
kidney; or in the ſtem, as in ſandal, ſaſſafras, and pine- 
wood; or in the bark, as in cinnamon. Sometimes it is 
confined to the leaves, as in balm, peppermint, worm- 
wood, &c. In other plants, it is found in the calices of 
the flowers: Of this kind are the roſe and lavender ; 
the petals of camomile and the orange-flower are filled 
with it. It is, at other times, fixed in the fruits, as in 
cubebs, pepper, and juniper-berries. Laſtly, A number 
of 
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of vegetables contain it in the ſeed ; ſuch as nntnieg, 25 
niſe, fennel, and the many umbellifereve plants. 

Theſe oils differ from one another, t. In their quantity, 
which varies according to the ſtate or age of the plant: 
2. In conſiſtency ; ſome are very fluid, ſuch as thoſe of 
lavender, rue, &c. ; ſome congeal by cold, ſuch as oil of 
aniſe, and fennel ; others are'always concrete, of which 
kind are the oils of roſes, parſley, kidney-wort, and ſtar- 
wort: 3. In colour; ſome are deſtitute of colour; others, 


| ſuch as oil of lavender, are of a pale yellow; or a dark 


yellow, as oil of cinnamon ; or blue, as oil of camomile; or 
ſea-green, as oil of St John” $-wort ; or green, as oil of par- 
ſley : 4. In gravity; ſome ſwim on the ſurface of water, 
moſt of thoſe, indeed, that are produced in temperate coun» 
tries; others fink to the bottom of that fluid, as oil of ſaſſa- 
fras, 1 carraway ſeeds, and moſt oils of this kind from hot 
countries: this property, however, is not conſtant with 
reſpect to climate, for che eſſential oils of pepper, nut- 
megs, and mace, &c. are lighter than water: 5. In 
taſte and ſmell: the taſte of an eſſential oil is often very 
different from that of the plant from which it was ex- 
tracted; pepper, for inſtance, affords a mild ol, and oil 
of wormwood is not bitter. 

Volatile oils are extracted, 1. By preſſure, from cedra, 
bergamot, lemons, oranges, &c.; this is called ęſence: 
2. By diſtillation; the plant is put into the cucurbite of 
a copper alembic, with water; the water is boiled, and 


the oll paſſes together with the fluid, and gathers _O_ 


it in a receiver prepared for their reception, 
Volatile oils are adulterated either by fixed oils, which is 


detected by their ſtaining paper; or by oil of turpentine, 


which may be diſcovered by the ſtrong ſmell peculiar to 
turpentine, which always remains after the eſſential oil 
3s 


/ Fans. 
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is evaporated; or by alcohol and water, which, by ren- 


dering the mixture turbid, detects the alteration pro- 


duced by this ſubſtance. 


Volatile oils loſe their ſmell by a moderate heat. As 
they are ſo very volatile, fire does not decompoſe them. 
When heated in cloſe veſſels, they give ont a large pro- 


portion of hydrogenous gas. When heated in contact 


with air, they take fire ſpeedily, and exhale a very 
chick ſmoke, which is condenſed into a very fine, light, 
carbonaceons matter: They leave but very little coaly 
reſidue after inflammation, being ſo volatile, that the car- 
bonaceous matter is formed in the part that aſcends. 
When expoſed to the air, they become thick, and, in 
proceſs of time, are converted into reſins. They depo- 
fite needled cryſtals, like thoſe of fublimated camphire. 
Geoffroy the younger obſerved theſe cryſtals in the 
volatile oils of mother- wort, marjoram, and turpentine. 
Their ſmell, he informs us, is much the ſame with that 


of camphire. Acad. 1721, page 163. 


They combine with ſome difficulty with lime and al- 


kalis ; - and form with theſe ſubſtances imperfe& ſoaps, 
to which we give the name of faponule : Acids alter 
them; the concentrated ſulphuric acid changes them in- 


to bitumens ; when weak, it forms with them a ſort of 


ſoap. The nitrous acid inflames them; the muriatic 


acid reduces them to a ſaponaceous ſtate ; the oxigenated 
muriatic acid thickens them. 
They act not upon neutral ſalts. 


They combine very eaſily with ſulphur, with which 


| they form compounds that are called bal/ams of ſulphur, 


m which the ſulphur is ſo divided that it cannot be ex- 
tracted, but is ſeparated by heat in the form of ful 
phurated hydrogenous gas, 

| Mucilages 
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1 polatile Ollie. 
Mucilages and ſugar render them ſoluble in waters 
They are uſed in medicine as cordials, ſtimulants, anti- 
ſpaſmodics, &c. Externally applied, they are powerful 
antiſeptics, and ſtop the progreſs of caries in the 


# | 
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/ the Campboraie Principle. 


\ 
ye 


F\AMPHOR is a white matter, cohcrete, cryſtalline, 
and of a ſtrong taſte and ſmell; in ſome of its 
properties nearly allied to volatile oils, but 3 81 6 di- 
ſtinguiſhed from them by others. 

Chemiſts have, from a great variety of obſervations, 
concluded camphor to be an immediate principle of vege- 
tables, Which, they think, exiſts in all highly odorous 
plants that contain volatile dil. It has, in fact, been ob- 
tained from the roots of the cinnamon tree, zedoary, 
thyme, roſemary, ſage, and many other labiated plants, 
either by diſtillation or decoction, as has been obſerved 
by Cartheuſer and Neumann. But the quantity of the 
camphor thus obtained is very ſmall, and it always re- 
tains a ſmell of the plant from which it was extracted. 
This ſingular ſubſtance appears to be combined with the 
volatile oils of theſe vegetables, as thoſe oils have been 
obſerved by Geoffroy to depoſite needles of camphor. 
[ have ſeen, in the poſſeſſion of M. Joſſe, apothecary at 
Paris, true camphor extraqted from the root of elecam- 
Vol. III. CG pane, 
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Pane. Lorry thought camphor a very general as 
in vegetables, and placed its aromatic flayour at the head 


of a claſs of very powerful odours, the effects of which on the 
animal œconomy well merit the attention of phyſicians. 
The camphor uſed in medicine is extracted from a 


ſort of bay - tree that grows in China, Japan, and in the 


iſles of Borneo, Sumatra, Ceylon, &c. The tree which 


produces it, often contains it in ſuch abundance, that 
very large and pure tears of camphor may be obtained 
from it ſolely by ſplitting the wood. It is commonly, 
however, extracted by diltillation. The roots, or other 


parts of the tree, are put into an iron alembic with wa- 


ter, covered over with a capital containing ropes of rice 
ſtraw, and thus expoſed to heat. The camphor i is ſub- 
limated in ſmall greyiſh grains; and theſe again unite 


into larger pieces. This crude camphor is impure. 


The Dutch purify it by ſublimating it in a ſort of bal- 
loon, and adding an ounce x pf lime to the pound of crude 
camphor. 

Camphor is . more volatile than che Siet 
oils; for the gentleſt heat is ſufficient to ſublimate it. It 
eryltallizes 3 in hexagonal plates, with a ſtem in the mid- 


dle. When a ſtrong heat is applied, it melts before vo- 


latilzing. Ir does not appear to be decompoſable by 
this means: however, when diſtilled a number of times 
ſucceſſively, it affords a reddiſh phlegm, evidently of an 
acid nature ; and this ſhews, that if the proceſs were 
carried farther, its nature might at length be altered. 
The temperature of ſummer is ſufficient to volatilize 
camphor. When expoſed to the air, it is entirely diſſi- 


| pared and loſt ; when incloſed in cloſe veſlels, it is ſubli- 
mated: in hexagonal pyramids, or in. polygon cryſtals, 


which were in the year 1756 obſerved and deſcribed by 


Romieu. It exhales a ſtrong ſmell, too o ſtrong indeed 
for 


very eaſily, burns with A good deal of ſmoke, and leaves 
no coaly reſidue. 


It is not ſoluble i in water; it will, however; comms 
nicate its'ſmell to water: it burns on its ſurface. Romĩieu 
has obſerved, that ſmall pieces of camphor, one third, 


or one fourth of a line in diameter, when put into 2 
glaſs of pure water, move round, till they ate at length 


diſſolyed in about the ſpace of half an hour. He ſuſpects 


this motion to be an effect of electricity; and obſerves, 
that it ceaſes when the water is touched with any body 


that can act the part of a conductor, ſuch as iron wire; 
and that, on the contrary, it ſtill continues, though the 


water be touched with an inſulating body, ſuch as glaſs, 
reſin, ſulphur, &c. 


Earths, ſalino-terreous ſubſtances, and alkalis are in- 


capable of acting on camphor. We muſt obſerve, how- 


ever, that the power of cauſtic alkalis on this ſubſtance. 


has not yet been brought to trial. 

Acids, when. concentrated, diffolve camphor. The 
ſulphuric acid diffolves it, with the help of heat: the fo- 
lution is red. The nitric acid diſſolves it ſlowly : this 
ſolution is yellow. As it ſwims over the acid in the 
ſame way. as oils; it has been improperly called oil of 
camphor. M. Koſegarten has diſcovered, as has been 
taken notice of in the VIkh Chapter, that the nitric acid, 
when diſtilled eight times ſucceſhvely upon camphor, 
changes into a cryſtallizable acid, which he thinks to be 
of a peculiar nature: 

The muriatic acid gas diffolves camphor ; + ſo likewiſe. 


do the fulphureons acid gas, and the fluoric acid gas 
When water is poured into rheſe ſolutions, they become 


turbid; the camphor is ſeparated in flakes, which ſwini 
on the ſurface of the liquor, and appear to have ſufs 
e fered 
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for the -nerves of ſome people to bear. 11 takes fire 
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fered no alteration. Alkalis, the ſalino-terreous (ae 


ſtances, and merallic matters likewiſe 6675 Tag theſe 


Mc. ſolutions- 


Neutral ſalts act not upon | abs We know not 
in what manner ſulphur and bitumens act upon this ſub- 
ſtance ; but they are In capable of combining 


with it. | 
The fixed and the volatile oils diſſolve camphor with 


the help of heat. Theſe ſolutions, when cooled, depo- 
ſite, by degrees, cryſtals in a vegetative form, ſimilar to 
thoſe that are formed in ſolutions of ammoniacal muri- 
ate; that is, conſiſting of a ſtalk, with very fine fila- 
ments extending from it horizontally. Theſe filaments, 


Which in their diſpoſition reſemble the beard of a fea- 


ther, exhibir a' very beautiful and regular appearance, 


- when viewed through a microſcope. We owe this fine 


fact to Romieu, (Academy 1756, page 448). Fhe ſolu- 
tion of camphor in alcohol, which is much better known, 
and much more in uſe than the preceding folation, was 
obſerved by the ſame chemiſt ro afford, by a particular 
proceſs, a ſpecies of cryſtallization ſomewhat different. 
Camphor is one of the moſt potent remedies which 
medicine employs. It difpels inflammatory tumours in a 


very ſhort time. It is uſed as an antiſpaſmodic and anti- 


ſeptic medicine, in infectious diſtempers, the malignant 
fever, and all diſeaſes in general that are attended with 
affections of the nerves, and putridity. In France, it is 
given only in doſes of a few grains: In England and 
Germany, they go ſo far as to give it in doſes of ſeveral 
drachms a day. It is alſo worthy of being mentioned, 
that camphor alleviates burnings, and pains in the uri- 
nary paſſages, ſo ſpeedily, often, as might tempt the pa- 
tient to think his relief the effect of enchantment. It is 


given, either triturated with the yolks of eggs, ſugar, 
= | and 
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and gums, or in the ſtate of oil of camphor, and always 
in certain drinks prepared for the purpoſe. Surgeons 
apply camphorated aquavitæ, of the compoſition of 
which we ſhall hereafter' give an account, to external 
gangrenes ; and the liquor often puts a ſtop to their 


progret., 
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Spiri tus Rector of Plants. 
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2 the Spiritus Rector, or the Aromatic Fur 
of Plants, 


| 


OERHAAVE gives the name of ſpiritus rector to 
that principle to which plants owe their ſmell ; 
very little, however, is as yet known concerning the 
properties of this ſingular ſubſtance, which, from its in. 
fluence on the animal œconomy, ſo ſtrongly attracts our 
notice. We uſe the name aroma, inſtead of Spiritug 
reftor, deriving it from the well known term aromatic. 
The aromatous principle of plants appears to be very 
volatile, very fugitive, and very ſubtle; it is continually 
diſengaged from plants, forming around them an odo- 
rous atmoſphere, of a wider, or a narrower extent, 
Plants differ all from one another in the quantity, the 
ſtrength, and the nature of their aromatous principle. 
Some are plenteouſly provided with this principle, and 
loſe it only! in part when dried, ſo that it would appear 
to be in ſome manner fixed in them : of this kind are in 
general all odorous woods, and all the dry and li gneous, 
odorate parts of vegetables. In others this principle is 


; 


le 


ſo fugitive and volatile, that though they be ſtrongly odo- 


rous, 'they can ſcarce be rendered permanently fo. Laſt- 
ly, there are ſome plants which poſſeſs the odorous 
principle in ſo low a degree, that they are ſaid to be 


inodorous, and their aroma has been ang ns: as 


herbaceous. 


_ - Theflighrteſt degree of Ness! is fuficient to diſengage 
the aroma of plants. To obtain it, the plant muſt be 


diſtilled in a balneum-mariæ, and its vapours received 


into a cold capital, which may condenſe, and con- 


duct them in a fluid ſtate into the receiver. The pro- 
duct is pure odoriferous water, and is known by the 
name of eſſential or diſtilled water. This liquor is to 
be conſidered as a ſolution of the odorous principle in 


water. That principle is more volatile than the water 


in which it is diflolved. This aromatic water, when heat - 
ed, loſes by degrees all its ſmell, and becomes inſipid. 
It ſuffers a ſingular alteration when expoſed to air; it 
then depoſites very light flakes, of a mucilaginous * 
mme and acquires a ſmell of mouldineſs. 

The principle of ſmell combines with oily juices, and 
even appears to conſtitute one of the elementary princi- 
ples of volatile oils; for, 1. Theſe oils are always im- 
pregnated with it: 2. Thoſe plants in which the prin- 
ciple of ſmell is conſiderably fixed, afford invariably 
more volatile oil than thoſe of which the ſmell is very 


fugitive, many of which, as, for inſtance, thoſe of the lily 


kind, often afford no volatile oil at all. The aromatic 
water of this latter claſs of plants, ſuch as the tuberoſe 
and the odoriferous lily, needs to be combined with 
fixed oils, in order to prevent its eſcape. The jaſmine, 
too, is of the ſame character. The flowers of theſe 
plants are put into a tin cucurbite with cotton moiſtened 


wth oil of ben; the flowers and the cotton are diſpoſed | 
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in FRET layers; the cucurbite is then ſhut, and en: 8 


poſed to a gentle heat: The aroma, diſengaged from 
the flowers, then combines with the oil, ſo as to become 
permanently fixed. 3. Plants that have no ſmell, never 


afford a ſingle particle of volatile oil. 4. Vegetables, 


* 


from which aromatic water has been extracted by diſtil- 


lation on the balneum-mariæ, no longer afford any vo- 
latile oil; at leaſt, unleſs they ſtill retain ſome little 


ſmell; ase eyen in that caſe they afford but a very ſmall 
quantity of oil. 5. Volatile oil that bas loſt its ſmell, 


readily regains it with all its properties, when diſtilled on 
a freſh plant of the ſame {ſpecies with thoſe from which 


it was at firſt extracted. a 

The action of ſaline matters an aromatic water has 
nat yet been examined. M. Berthollet has diſcovered, 
that the oxigenated muriatic acid often deſtroys the ſmell 


of vegetables, and of conſequence alters their aroma, 


The nature of this principle is not the ſame in all 


plants; it varies according to the genera of the plants 


to which it belongs. Macquer follows Boerhaave in 
thinking, that jt is generally a compound of an inflam- 


mable ſubſtance with a faline matter; ; but obſerves, that 
it ſometimes partakes more of a ſaline nature, and at o- 


ther times approaches nearer in nature to oily matters. 
The aroma of cruciform plants, he thinks to be ſaline; 
and aſcribes to it the charaReriſtics of being pungent 


and penetrating, yet not affecting the nerves :. That, a- 


gain, which is inſipid, or ſtrong but not pungent, and 


acts che nexves, ſo as either to occaſion, or to revive 


from, firs owing to the particular ſtate of the ner vous ſy- 


ſtem, —effects which aromatic and narcotic plants uſually 
produce that, according to this celebrated chemiſt, has 


more of an oily than of a ſaline nature. Several facts con- 
cur to ſupport this opinion. The ſraxinella diffuſes an o- 
eee 
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dour which forms an inflammable atmoſphere around itz 
and whenever a burning body comes within this atmo» 
ſphere, it rakes fire; and the vapour then burns from 
the lower to the upper part of the ſtem that ſupports the 


flowers. | 
The aroma of the ines lactis 3 to be of an 


oily nature. Venel, a chemiſt at Montpelier, who ſtudied 


under Rouelle, extracted an acid ſpiritus rector from ſavoy 


(marum) by a gentle heat; and Roux, profeſſor of chemiſtry 
in the ſchools of ee having examined the product, 
found that it did not redden vegetable colours, but ſatu · 
rated alkalis. With reſpect to the aroma of cruciform 
plants, chemiſts are not yet agreed concerning its nature, 
Some think it acid; others call it alkaline. It appears 
from the experiments of Meſſrs Deyeux Baume, 
that fulphur is found in combination with the odorate 
principle of antiſcorbutic plants; and that it is that 
combuſtible body, reduced to the ſtate of elaſtic fluidity 
by combination with bydrogene, which conſtitutes the 
aroma of cruciform plants. 

There are yet two important obſervations io be made 
concerning the aroma of plants. In the firſt place, it 
is perhaps, as Macquer ſuſpected, a gas of a peculiar na- 
ture: its inviſibility, its volatility, the manner in which 
it diffuſes itſelf through the atmoſphere, its power of 
expanſion, together with ſome experiments by Dr In- 
genhouſz, on the noxious gas exhaled from flowers, ren- 
der this opinion highly probable.— What we want ta 
determine this point, is a ſeries of experiments, which 
would indeed require to be performed with the utmoſt 
care and accuracy, but would certainly accompliſh ſome 
noble and uſeful diſcoveries, Boyle has already opened 
a wide field of enquiry concerning ſmells, their alterabi. 
ity and reciprocal combination: and that train of re» 
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= beds: * been very ſucceſsfully proſecuted by 1 
This philoſopher has obſerved the alterations produced 
on them by mixture with one another, by fermentation, 
and by the action of fire, air, and different menſtrua.— 


We cannot, without making an improper digreſſion, en- 
ter here into a particular detail of his experiments; but 


we may mention his general diviſion of ſmells. Lorry 


divides theſe bodies into five claſſes, camphorate, æthe- 


real, poiſonous or narcotic, acid, and alkaline : All 


. ſmells may, in his opinion, be referred to ſome one of 


which ſmells affect the ſenſe of ſmelling, and the nerves 


theſe claſſes. In explaining the grounds on which he e- 
ſtabliſhes this diviſion, with reſpe& to the manner in 


in general, Lorry informs us, that he propoſes not to 


examine their chemical nature: But it is probable, as he 


1 


Himſelf thinks, that thoſe of each claſs are nearly of the 
ſame nature in reſpect to chemical properties, as well as 
to the manner in which they affect the animal ceconomy, 
Our ſecond obſervation, and with it we mean to con- 
clude the chemical hiſtory of the principle of ſmell, is, 
that, though the plants which have been called inodo- 


rous, be thought to contain none of this principle; yet 


it is at preſent a well-known fact, that, by the gentleſt 
heat of a balneum-mariz, there may be extracted from 
them a water, of which the ſmell, though very faint, 
will however be ſufficient to indicate from what plant it 


Vas extracted. I can aſſert this upon my own experi- 
ence. I have often found thoſe plants that are com- 


monly reckoned the moſt inodorous, ſuch as ſuccory, 


plantain, borage, &c. to afford, by the balneum- mariæ, a 


Water that diffuſes a ſmell, by which the nature of the 


plant from which it was extracted may be ſufficiently 


known. It is true, that theſe infi pid aromatic waters are 


very ſoon decompoſed, and loſe, in a hort time, that 
faint 
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faint ſmell by which they are daidinguiſhed: They are 
altered, and ferment, and paſs either ! into an acid or an 
alkaline ſtate. | : 
The perfumer's art, which preſerves the odorons parts 


— of vegetables, and fixes them in different ſubſtances, is 
It founded on the chemical methods by which thoſe parts 
* are extracted from the vegetable. Moſt of the e 
7 of that art are entirely chemical. 

I Medicine, too, makes much uſe of diſtilled or aro- 
pf matic waters. They poſſeſs different yirtues, according 
3 to the peculiar nature of each. Thoſe employed for the 
in purpoſes of medicine are uſually diſtilled by naked fire, 
es with water, in the ſame way as volatile oils. This ma- 
o nipulation anſwers very well for the aroma of ſuch wa- 
* ters as are truly aromatic, but not ſo well with thoſe 
1C plants that are commonly called inodorous. Theſe 
as ought to be diſtilled in a balneum-marizz and as this 
7 precaution is ſeldom taken, they have uſually an empy- 
n- reumatic ſmell acquired from the fire, even when not 
is, impregnated with the odorous principle of the plant. 
o- If theſe waters owe all their virtue to the aroma which 
et they contain, weak as that is, it is certain that the mode 
ft of preparing them deſtroys all the properties which that 
m principle can poſhbly confer upon them. 

at, To theſe obſervations we ſhall only add, that the di- 
it Killed waters of plants prepared by the apothecary, are 
ri not thec pure aroma which Boerhaave called ſperitus 
m- rector, but that principle, diluted in a large N of 
Ys water, GY with the plants. 
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48 HE name, Reſins, is given to certain dry, inflam» Pa 
1 mable matters, which cannot be mixed with wa- pu 
* ter, but are ſoluble: in oils and alcohol, and run fluid eſe 
1 from the trees in which they are produced. Theſe thi 
Ji; * matters are nothing but oils concreted by the deſiccative ret 
1 action of the air. Various opinions are entertained far 
Ii | concerning the difference between Balſams and Reſins. cot 
© il |. ; Some give the name of Balſams to inflammable fluid ſub- 4 
4 # ; ſtances ; but there are alſo dry balſams: Others confine bal 
A I the name to the moſt odorous inflammable ſubſtances. gin 
. i ö Bucquet has thrown much new light on this matter, by pitt 
| | F confining the name of ba{ſams to ſuch of thoſe combuſ- diſc 
| tible matters as are ſweet-ſmelling, and can communicate WM pat 
18 their ſmell to water; and, eſpecially, which contain 
1/18 odorate and concrete acid falts, that may be obtained ball 
I from them by ſublimation or decoction in water. or i 


The principal ſpecies of baiſams, are the three f ollow-- che 
ing; | nog 
NY I. Benzoin, 


Aſks Jui uices, , and 22 45 


t. Bense Of this there are two ſorts: the amyg- 


valine benzoin, in white tears reſembling almonds, united 5 


by a brown juice; and common benzoin, of a brown co- 
Jour, not in tears: ir exhales a very pleaſing ſmell, when 


melted, or pricked with a hot needle. The tree that 
affords it is unknown. This balſani comes to us from 


the kingdom of Siam, and rhe iſland of Sumdtra. On 
account of its ſolidity, it affords but little effential oil. 
| Boiling water extracts from it an acid falt in needles, 
which is ſtrong fmelling, and cryſtallizes by cooling, 
The ſalt is alſo obtained by ſublimation. When ob- 


tained by this laſt proceſs, it is called fowers of benzoin, 


This operation is performed in two varniſhed earthen 
pots, placed one above the other, and made cloſe with 
paper at the place of their junction. The fire muſt be 
moderate, otherwiſe the falt becomes brown. The 
paſteboard cone which was formerly uſed for this 
purpoſe ſuffered a great deal of the concrete acid to 
eſcape. We have given an account of the properties of 
this acid in a preceding chapter. Benzoin affords, in a 


retort, a very acid phlggm, a concrete brown falt of the 


ſame nature, and brown thick oil: the reſidual coal 
contains fixed alkali. OR 
" Benzoin is ſoluble in alcohol; and the tincture of this 


balſamic ſubſtance, precipitated by water, forms lac vir- 


ginale, Salt of benzoin is uſed as a good incifive in 
pituitous diforders of the lungs and reins. The oil is 


diſcuſſive, and is e applied to limbs affected with 


pally, &c. 
2. Balſam of Tolu, wk and Carthagena. This 


balſam is brought to Europe, either in cocoa nut-ſhells, - 
or in yellowiſh tears, or in a fluid ſtate: it flows from 


the toluifera, which Linnzus ranks in the decandria mo- 
* claſs. It may be 2 from the ſhells, by 
ſteeping 
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tween Carthagena and Nombre de Dios, called by the 


ſteeping tan} in boiling water, which renders it gui. 
It comes from a country in South America, ſituated bes. 


inhabitants of the iſlands Tolu, and by the Spaniards 
Honduras. It affords, when analyſed, the ' ſame pro- 
ducts as benzoin, and eſpecially a concrete acid ſalt. It 
is made into ſyrup; and adminiſtered i in diſeaſes of - the 
lungs. 

The acid of the 3 of Tola bas not been yet ex- 
amined: it is thought not to differ eſſentially from the 
benzoic acid. 4 

3. Storax calamita is in tears, either red and clean, or 
brown and greaſy. It ſmells very ſtrong; it runs from the 
oriental liquidambar, a Plant that is but little known. 
Duhamel obſerved a juice running from the alibonſier, 
that had nearly the ſame ſmell. Neumann analyſed the 


ſtorax calamita, and obtained from it an effential oil, a bi 
concrete acid ſalt, and a thick oil. It ſerves for nearly if 
the ſame purpoſes as benzoin : it is chiefly uſed for per- bh 
fume. We formerly had it ſent to us in reeds ; but we It 
now get it in loaves, or irregular maſſes, of a reddiſh 1 
brown colour, mixed with a few tears of a * colour, 5 
and a more pleaſant ſmell. e if 10 
. | U 
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CHAP. XIV. 
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ESINS differ from balſams, as having a leſs pleaſing 

ſmell; and, ſtill more eminently, as containing 
no concrete acid ſalt. The WORE are the e 
ſpecies of reſins. 
1. Balſam of Mecca, Judza, Egypt, Grand Cate 


It is liquid, white, bitter, and of an high lemon colour. 
It runs from a tree that is called amyris opobalſamum, 


ranked by Linnæus in the octandria monogynia, and diſ- 
covered in Arabia the Happy by M. Forſkahl. This 
liquid reſin ſometimes affords eſſential oil by diſtillation. 
With ſugar, and yolks of eggs, &c. it is uſed as a vul- 
nerary. 

2. Brown or yellow balſam of Goren An runs 
from the tree, called copaiba, and by Linnæus coparfera, 
and ranked by that botaniſt in the decandria monogynia. 
The common kind, both of this and of the balſam of 


Tolu, is, according to Cartheuſer, a mixture of ge- 


nuine balſam of Copahu with turpentine. It is uſed, as 
well as the preceding reſin, as a ny for ulcers of 
the lungs and bladder. 

| 3. Chio 


— —— —2 or — — —— — 8 8 
„ 4 n K ** J 2 — . — 
” or * —— "ous 4 * o * — — 
rauer, 9 
r PLL tom > WOES — K 
* * Fr £ 2 2 ag” \ — 


— 
YO IT 
— 


* 
2 — ” ys — 
* TE — ** 


5 

— 
—— 
* * — 


— 
* 
.... ˙ :! ͤ ͤ— CA 
oh © * — G 
* 
«7 — — 


— 


2 4 -_ — © - 
- > Ys — — has — — = 
Dr = VE — 3 — ant”. i 
— IS 3 3 e . * . r — 7 — — 
* — —— — —— - . A 8 20 1 - - * 
— — — — — — — e——— — — — hf. 2 4c Sn wil TY WEI" > -\ Ge . N y R 
6 : — 4 FR. K een " n N * a — TI Ry 8 . —— — — — — £ 4 _ 0 1. 
2 * 0 STOVE N N ** — 8 
ns „ A r * Se a "7 
TIN N & I > 4 * 


n A 
— — — erp 
- - * 2 4 0 


— 


tion, of a ſtill yellower colour. When diſtilled with wa- 
ter, it is white and ſilky, and is called boiled turpentine: 


© ſeveral months; and chemiſts have therefore ſought to 


Y - a 
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| . Chio turpentine, runs from the turpentitie tf&8- 
that bears the piſtachio nuts; It is of a white or yellow 


- colour, inclining to blue. It affords on a balneum- maria 


a very fluid volatile oil : that which it affords by naked 
fire, is not ſo fluid. The turpentine is, after this opera- 


This turpentine is not common, and is not applied to 


Venetian turpentine, or Mileſian reſin, is chat 
moſt commonly uſed in medicine. It is uſed either in 
its natural ſtate, or combined with fixed alkali. This 
compoſition has been called Starkey ſoap. We conſider 
it as a /aponula. To prepare it, the Paris Diſpenſary 
directs to pour four ounces of volatile oil of turpentine 
on half a pound of nitre fixed by tartar and ſtill hot; to 
ſtir the mixture with an ivory ſpatula, and cover the 
veſſel with a piece of paper; adding oil, by degrees, till 
the whole form one white maſs. This proceſs takes up 


find out ſome more expeditious method of making up 
the medicine. Rouelle prepared, in the ſpace of three 
hours, a pretty conſiderable quantity of this ſoap, by 
triturating alkali with the oil dropped upon it, and add- Str 


ing a little water towards the end of the operation. the 


M. Baume directs to levigate upon porphyry one part of reſt 


alkali of tartar, previouſly expoſed to heat till it was 0 
brought near the point of fuſion; and to add to it, by fice 
degrees, two or three times its weight of volatile oil. tree 
When the mixture is brought to the conſiſtency of a clort 
ſoft opiate, put it into-a glaſs cucurbite covered with pitcl 
paper, and fer it aſide in a damp place. In fifteen days cony 
time, the deliqueſcent alkali forms a diſtin& portion of MW fon 
liquor at the bottom of the veſſel ; the ſoap occupies the what 
middle Vi 


a. 


middle; 1 a portion of the oil, haring aſſumed a red 
colour, ſwims on the ſurface. M. Baume thinks that 
the alkali unites only with that portion of the oil which 
is in a reſinous ſtate. M. le Gendre purſues this idea 
farther, and propoſes to ſaturate a cold ſolution of the 
fixed alkali with concentrated oil of turpentine, or even 
with turpentine itſelf. This ſoap is in ſome degree 
ſolid, and becomes gradually more ſo : cryſtals are form- 
ed in it, which have been conſidered as a combination 
of the acid of the oil with vegetable fixed alkali. But, 


+ according to the academicians of Dijon, they are nothing 


but potaſh ſaturated with carbonic acid, and cryſtal- 


lized in that ſtate. As it is no eaſy matter to make up 


this ſoap, and it is beſides very liable to alteration; 
Macquer thinks, that when a ſubſtance is wanted, pol- 
ſeſſing the properties of volatile oils, and thoſe of ſoaps, 
in union, it were better on any occaſion to incor nor 
a few drops of volatile oil with medicinal white ſoap, to 


ſerve the preſent purpoſe. Ammoniac, triturated with 


turpentine, forms a ſolid ſaponaceous compound, which 
diſſolves very readily with er, and renders it wil | 
and frothy. © 

5. The reſin of the fir tree 1s "lei m of 
Straſburgh. It is obtained by piercing the veſiculæ of 
the bark of the fir tree, of which there are extepiiye fo- 
reſts on the hills of Switzerland. 

6. Pitch is the juice of a fort of fir tree called abjes 
picea, It is obtained, by inciſion, from the bark of the 
tree. It is melted by a moderate fire; preſſed i in bags of 
cloth; and received into barrels: This is Burgundy 
pitch, or white pitch; by mixture with lamp; black, it is 
converted into black pitch. When it is kept long in fu- 
fon with vinegar, it becomes dry and brown, and ſo forms 
what is called ' Calophony. The por impure parts are 

Vol. III. | D burnt 


burnt in a furnace, with a chimney paſſing into a ſmaſl 
cabinet, terminating in a cone of cloth: the ſmoke ts 
condenſed in this cone, into a fine ſoot Une is called 
Jamp- black. 5 
7. The Galipot is the HS of th pine which bears the 
; fofr apples. This tree is notched towards the bottom, 
and the reſin runs out into troughs. When the reſin 
ceaſes to run out by the lower holes, they are continued 
up the tree. When it runs fluid, it is called Galipot; that 
' Which hardens upon the tree into yellowiſh maſſes, is call. 
ed Barrat. Theſe juices are liquefied in beilers; and, 
after being concentrated by heat, are filtrated through 
ſtraw mats, and run into moulds in ſand, or formed into 
loaves that are called arcangon, or bray-ſec. When wa- 
ter is poured in, the matter becomes white, and forms 
reſin, or pitch-refin. The inhabitants of Provence di- 
ſtil galipot: they extract from it an oil which they call 
Huile de rate. Tar, which is the empy reumatic oil of 
chis ſubſtance, is prepared from the trunk and roots of 
the pine. A quantity of the wood is heaped together, 
covered with turf, and ſet on fire. The turf hinders the 
oil that is diſengaged by the heat from being volatilized; 
and it paſſes into a ſhallow tub through a channel, out of 
Which it is removed, without farther e war te to be 
ſold as far. 

8. T acamahaca, gum demi. gum animæ are very lit. 
tle uſed. The tree that affords the firſt is unknown, 
The elemi is produced by a ſpecies of amyris. The orien- 
tal gum animæ, or copal, the origin of which is unknown, 
and rhe occidental gum animz, or courbaril, which flows 
from the hymenea, a tree that grows in South America, 
are uſed for varniſhes. 

9. Maſtic is in white, farinaceous tears, of a faint ſmell: ® 


Ic flows from the turpentine tree, and the maſtic tree; 
| i 
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it is uſed as an aſtringent, 


19. Sandaraę is in 


* 
3 * * 

* * deſint. 
: 48S = 


51 
and an aromatic; it enters into 
the compoſition of drying varniſhes. | 


White tears, more tranſparent than 


thoſe of maſtic. It is obtained from 
which i etween the bark and the wood. 


the juniper tree, in 


It is likewiſe called varniſh, as it enters into thoſe prepa- 
rations. It is uſed, in powder, to PE 


vent ink from fink- 


ing on paper, from which the external coating of ſize has 


been ſcraped off. 


11. The reſin of Guayacum, whic 


h is greeniſh, is uſed 


as a remedy for the gout. It is obtained, by inciſion, front 


the guayacum tree, 


12. Labdanum, the reſin of a ſpecies of ciſtus in Cau- 


dia, is of a blackiſh colon r. 


ſtriking the trees wit 


don fixed to the one end. They 
ldrical pieces, which they call 


h ſtaves, having 


adulterated by a copious addition . of 


{pherical pieces, wrapped up in 
Chaplet; It is uſed in medicine às an 
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Tow, « or red emulſive fluids, which are ſooner or later con- 
folidated. Water, alcohol, wine, vinegar—none of all theſe 
Tiquors diſſolves more than a part of gum Tefins. They 
differ in the proportions of the reſin and the extract, and 


* 
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Of eum Reftns.' 


UM RESINS are mixed juices, conſiſting of reſn 
and extractive matter, which has been taken for 
gummy ſubſtance. They 'run by inciſion, but never na- 
turally, from trees or plants, in the form of white, yel- 


afford, by analyſis, many various reſults. The following 
are the moſt important ſpecies : 

1. Olibanum conſiſts of yellow, TR parent tears, of 
very ſtrong and diſagreeable ſmell. It is not known from 
what tree it flows. It affords, by diſtillation, a ſmall por- 
tion of volatile oil, and an acid ſpirit, leaving a ptetij 
large reſidual coal, produced from the extractive matte! 
which it contains, It is uſed in fumigations as a reſolvei 
medicine. a 

2. Galbanum is a fat juice, of a brown yellow colou 
and a nauſeous ſmell. It runs, in Arabia, Syria, and 4 
the Cape of Good Hope, from inciſions in a ferulacew 

: | plan 


pyreumatic oil. It i is an excellent diſcuſlive, and a power- 


ful antiſpaſmodie. 
3. Scammony is of a blackiſh grey colour, a ſtrong 


na is ponderous, black, and mixed with extraneous bodies. 


The root of the plant, cut and ſqueezed, affords a white 
juice, which, when dried, becomes black. The various 
ſpecimens of ſcammony contain various proportions of ex- 


are far from uniform. It is given as a purgative, in dozes 
of from four to twelve grains. Mixed with a ſweet extract, 


> ſuch as that of liquorice, it forms the common diagredium. 
na. It is likewiſe uſed for this purpoſe with the juice of quin- 
my Ke It is uſually given in a powder with ſogar and ſweet 
<on- almonds. | 


hele 4. Gum guttz is yellow, reddiſh, deſtitute of ſmell, 
They and of a ſtrong, acrid, and corroſive taſte. It comes from 
Siam, China, and the iſland of Ceylon. It is extracted from 


12 2 large tree, very little known to us, and diſtinguiſhed in 
the countries where it grows by the name of Coddam Pulli. 

of t contains a good deal of reſin, which renders it ſtrongly 

From purgative, when adminiſtered in dozes. of four or ſix 

1 pot: - It ſhould be very cautiouſly adminiſtered i inter- 
conn 

as 5. Euphorbium is in yellow tears, which are of a ca- 

olven nous, or worm- eaten appearance, and have no ſmell. It 


runs from inciſions in the plant euphorbium, which grows 
in Ethiopia, Libya, and Mauritania. It contains a very 


acrid reſin, It is ſo ſtrongly purgative, as to be ranked a- 
PD z mong 
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plant called Bubon Gallon by 8 When diſtilled | 
by naked fire, it affords a blue eſſential oil, which after- 
wards becomes red, an acid ſpirit, and a ponderous em- 


nauſeous ſmell, and a bitter and very acrid taſte, The 
ſcammony of Aleppo is by far the pureſt. That of Smyr- 


It is extracted from the convolvolus ſcammonia of Linnæus. 


tract and reſin; on which account, its effects as a medicine 
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ſmell, uſed by the Indians as a ſeaſoning, and called by 


a brown colour, with conſiderable bitterneſs of taſte. 


54. 5 Gum e 
wong peiſons. The only medical uſe for which. it ſerves | 
is in external applications to caxies. 

6. Aſſa· fœtida is ſometimes in yellowiſh tears, but of. 
reneſt i in loaves, conſiſting of different pieces agglutinated 
together. It has a very fœtid ſmell of garlic. and taſtes 
birter and nauſeouſly diſagreeable. | Ti is extracted from 
the root of a ſort of ferula that grows in the province of 
Chorazan in Perſia, and has been called by Linnæus Aſa 
ſætida. The root of that plaat is fleſhy, and ſucculent, 
It affords, by expreſſion, a White juice, of an abominable 


them food for the Gods. It is uſed internally as a power- 
ful antiſpaſmodic, and externally as A diſcuſſive. 1 
7. Aloes is a juice of a dark red, and ſometimes. even 


There are three kinds of it: ſuccotrine aloes, hyparic 
aloes, and caballine aloes. The firſt | is the pureſt; and it 
is only in purity the three ſorts differ. A. de Juſſieu law 
theſe ſeveral kinds of aloes prepared at Morriedro, in 
Sbain, from the leaves of the common aloes. Deep i inci- 
ſions were made in the leaf; the j juice ran out by theſe; 
If was then decanted from above the fœæcula, and thicken- 
ed by 'expoſure to the ſun. The aloes prepared i in this 

manner is put up in leather bags, and ſold under the 
name of ſuccotrine aloes. The j juice ſqueezed from the 
Jeaves; purified by reſt, and then dried, forms hepatic 
aloes. Laſtly, the leaves are again prefled ; and the j Juice 
now obtained from them, mixed with the lees remaining 
from the two former operations, forms caballine aloes. 
The firſt of theſe different ſorts of aloes, contains much 
leſs reſinous matter than either of the two latter, and 1s 
therefore much leſs purgative. It is uſed in medicine as 

a draſtic Purge, and! is F known to poſlcls the property o of 
5 "620 ET, em | bringing 
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bringing on 5 menſtrual flux with women, and the he- 
morrhoidal flux with men. it is recommended as an ex- 


cellent hydragogue. 

8. Myrch is in the form of reddiſh tears, of a brilliant 
appearance, of a pretty ſtrong but agreeable ſmell, of a 
bitter taſte, and exhibiting in their fracture, when bro- 
ken, white lines of the form of a mail. Some of theſe 
tears are entirely gummy and inſipid. Myrrh comes 
from Egypt, but chiefly from the ancient country of the 


Troglodytes, in Arabia. The plant that affords it is 


unknown to us. It contains much more extract than re- 
ſin. It is uſed in medicine as a very good ſtomachic, an 
antiſpaſmodic, and a cordial. _ Cartheuſer adviſes literary 
people, who have delicate ſtomachs, to chew and ſwallow. 
it with their ſpittle. It is uſed in ſurgery for. cleanſing, 
putrid ulcers, and ſtopping the progreſs of caries, either 
in powder, or diluted in ſpirit of wine. 

9. Gum ammoniac ſometimes appears in tears that. : are 
white internally, but externally yellow, and often in maſ- 


ſes much like thoſe of benzoin. They are eaſily diſtin- 
guiſhed, however, by their white colour and fœtid ſmell. 


This gum reſin which we get from Africa, is thought, 
on account of the ſeed mixed with it, to be extracted 


from an umbelliferous plant. This ſubſtance being ſolu- 


ble in water and ſpirit of wine, as well as inflammable, is 
nearly of the ſame character with thoſe which Rouelle 
has named reſinous extractive matters. 

In medicine, gum ammoniac is uſed as a very good 
diſcuſſive, in caſes of obſtinate obſtruction. It is given 
in dozes of a few grains, either in pills or emulſions : it 
enters alſo into the compoſition of many diſcuſſive and 
reſolvent plaſters. 

10. Elaſtic reſin, or Caout-chouc, i is a ſubſtance, © con · 
eerning the nature of which it is hard to ſay any thing. 


D 4 Its 
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Its containing combuſtible matter, a part of which is ex- 
trated in America for lights, is a characteriſtic in which 
it agrees with reſinous ſubſtances ; but its elaſticity, 
ſoftneſs, and inſolubility in the menſtrua which uſually | 
diflolve reſins diſtinguiſh 1 it as a ſubſtance of a different f 
Aature. 4 
The tree which iffords it grows in various parts in i 
America. Inciſions are made acroſs its bark, which 
muſt always penetrate to the wood : a white juice, more 
or leſs fluid, flows from it, and is received into veſſels, in 
order that it may be applied to the different purpoſes 
for which it is ſuitable : it is laid in layers on clay 
moulds ; and dried by expoſure to the fun, or to fire, 
Various defigns ate then ſketched upon them with the 
point of an iron inſtrument? they are then expoſed to 
| ſmoke ; and when ſufficiently dried, the moulds are bro- 
ken. Ti this way are formed the bottles, and other 
utenſils of gum elaſtic, that come into Europe. 
The veſſels made of this matter are capable of hold- 
ing water, and ſuch other fluids as have no power of 
acting upon it. If it be cut into pieces, and the edges 
applied to each other ſoon after they are cut, the pieces 
unite again. I examined juice of caout- chouc, which 
was ſent. me from Madagaſcar. It was white as milk, 
and its ſmell inſufferably fœtid. It contained a concrete, 
white, ſpongy matter, in the middle of the bottle, of a 
ſimilar form, and likewiſe elaſtic, When the liquor was 
heated, a white pellicle of genuine elaſtic reſin was very 
ſoon formed on its furface. Alcohol, mixed with the 
juice, ſeparated from it flakes of that refin. 
When rhe caout-chouc, in a dry ſtate, fuch as it is 
ſent into Europe, is expoſed to fire, it becomes foft, 
{yells exhales a fœtid odour, and ſhrinks as it burns. 
Flaſti 
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Flaſtic reſin is not ſoluble in water. We know not 
in what manner ſaline matters act upon this ſubſtance. 
Macquer, after trying to diſſolve it in various men-. | 
ſtrua, was convinced of what had been before aſferte!l! 
by Meſſrs de la Condamine and Freſneau, ( a) , 


year 175 1), that alcohol was incapable of acting upon 
it, but that oils diſſolved it with the help of hear. 


| However, as he wiſhed to reduce it to a liquid ſtate, ſo as 


chat ic might be made uſe of in that form, and might re- 
cover its properties by the evaporation of the ſolvent li- 
quor, he was obliged to employ another menſtruum 


than oils; becauſe oils, however volatile, always altered 


the elaſtic reſin, and became fixed in it ſo as to weaken 


its ſtrength, and deſtroy its elaſticity. He, at length, 
diſſolyed this ſubſtance in highly rectified Ather; and 


it, being ſo very ſubject to evaporation, perfectly ſuited 
his purpoſe: ¶ Academy, year 1768). And, though that 
liquor be indeed very dear, yet he thought it might be 


of ſome conſequenee to make known to the public a me- 


thod of making ſome very uſeful inftruments, ſuch as 
catheters, by putting, on a waxen mould, ſucceſſive layers 
of this ſolution, till they be of the required thickneſs, 
When the catheter is dry, let it be immerſed in boiling 
water, which, by melting the- wax, ſeparates it from the 
mould. The ſoftneſs and elaſticity of a catheter of this 
ſubſtance, render it the moſt proper for perſons who find 
it neceſſary to carry ſuch an inſtrument about with 
them. 


Theſe are all the particulars of the hiſtory of gum. 
_ Elaſtic that were known to the world before the month 
of April 1781; at which time M. Berniard, diſtinguiſh- 


ed by the accuracy of his experiments, inſerted in the 


Journal de Phyſique an excellent memoir on this ſingu- 


lar 
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lar * That chemiſt Slade om his experi. 
ments, chat elaſtic reſin is a peculiar fat oil, coloured hy 
2 matter ſoluble in alcohol, and contaminated with the 
ſoot of the ſmoke to which each layer of the reſin muſt 
? be-expoſed, in order to dry it. Water produces no al- 
teration upon it: alcohol, aſſiſted by a. boiling heat, diſ. 
colours it. Cauſtic fixed alkali is incapable of acting upon 
5 it. The concentrated ſulphurie acid reduces it to a car- 
bonaceous ſtate, and is itſelf, at the ſame time, tinged 
with a black colour, and takes the ſmell and the volati- 
lity of the ſulphureous acid. The common, or weak ni» 
tric acid, acts on this refin in the ſame way as on cork, 
and gives it a yellow colour; the nitric acid, ſtrongly 
concentrated, decompoſes it very rapidly; the muriatic 
acid produces no ſort of alteration upon it; rectiſied 
ſulphuric æther did not diſſolve it: This fact muſt ap- 
pear ſingular, as the author obſerves, to all. thoſe who 
know the accuracy and veracity of Macquer. Nitric æther 
did diſſolve it. This ſolution is yellow, and affords, by 
evaporation, a tranſparent ſubſtance, friable, and ſoluble 
in alcohol ;—in a word, a genuine reſin, formed, ac- 
eording to this author, by the action of the nitric acid 
on the elaſtic caout-chouc. The volatile oils of laven- 
der, aſpic, and turpentine difſolyed it with the help of 


311400 a gentle heat; but they form clammy fluids, which 

M ſtick to the hands, and cannot therefore be applied to 

F | it any uſeful purpoſe. A ſolution of elaſtic reſin by oil 

| | fl | of aſpic, when mixed with alcohol, depoſited white flakes, leſ; 
40 which were inſoluble in hot water, but floated on the ſuß 
I & furface of that fluid, and became, by cooling, white and fli 
J [44 | | | folid like wax; in a word, they formed a genuine, fixed, ela; 
1 | dl! concreſcible oil. Oil of camphor diſſolved elaſtic reſin me; 
| || 1 by en maceration. When the ſolution was ir diſt 
4 | | ate ; 8 
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ated, the ceamphor k was volatilized; . and chere rewained in 


the capſule. an amber- coloured matter, of 'a firm conifiſts 


ency, but ſcarce gluey, and eafily ſoluble in alcohol,” 
Fixed oils, when boiled upon elaſtic reſin, diſſolve it: 
wax likewiſe diſſoſves it. This fübſtance does not melt 
by a boiling heat; but when expoſed to the action of 
fire in a ſilver ſpoon. it is reduced 1 into a thick black oil: 

It then exhales white” vapours; 'after Which it remains 
fat and clammy, though expoſed to the air for ſeveral 
months; nor does it ever again recover its dryneſs and 
elaſticity, which are ſo neceſlary to fit it for the purpoſes 
to which it is applied. Laſtly, M. Berniard concluded 
his experiments on this ſabſtance, by analyſing it by na- 
ked fire. From an ounce of gum elaſtic he obtained a 
very little phlegm ; an oil, which, though at firſt clear and 
light, became afterwards thick and coloured; and ammo- 


niac, the quantity of which he does not ſpecify”: There. 


remained a coal, ſimilar to thoſe of other reſinous ſubs 
ſtances, which weighed 12 grains, This chemiſt aſcribes 
the origin gf the ammoniac to the ſoot which colours 
gum elaſtic. 

On this analyſis we may obſerve, that it does not de- 
termine, in a very accurate manner, the nature of elaſtic 
reſin : for acids act not on this ſubſtance in the ſame way 
as on fart oils; they a& on theſe bodies with much more 
rapidity than on gum elaſtic :- neither do cauſtic alkalis 
reduce it to a ſaponaceous ſtate ; nor does it melt, un- 
leſs a much ſtronger heat be applied to it than what is 
ſufficient to reduce the moſt ſolid fixed oils to a ſtate of 
fluidity : and, beſides, no fixed oil ever becomes dry and 
elaſtic like elaſtic reſin, &c. &c. In his fifth experi- 


ment, too, the author aſſerts this gum to conſiſt of two 


diſtin ſubſtances, the nature of which he does not ex- 
plain ; 


any 
experi- 


in other reſpects 


CHAP. 


heſe 


„concerning t 


ments of M. Berniard's, which are 


very well performed, we are i 


; 


Seu Refu. 
Plain; and conclades with repreſenting it as a product 


ght be added 


mig 
of this ſubſtance, or decide with certainty 


much {till remains to be done, as he himſelf acknow- 
ledges, before we can be fully acquainted with the 


of human induſtry. From theſe reflections, and m 


others which 
concerning its nature. 


Properties 
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ure Fecula of Vegetabler. 


CHAP. XI. 


Of the Pure Fecula of Vegetables. 


2 1 0 of enn when ches d in their 
| veſſels, become thick, and are, by degrees, depo- 
ſited on the ſurfaces of their fibres, where they contribute 


to their increaſe and nouriſhment, or are accumulated in 


a more or leſs ſolid form, in'the different organs of which 
the vegetable conſiſts. After ſpeaking of the fluid parts 


of theſe organic ſubſtances, we'come next to examine the 


ſubſtance of which the contexture of their ſolids is form- 
ed,—We are, as yet, far from being ſufficiently acquainr- 


ed with the nature of all thoſe folid matters which com- 
Poſe the organs of plants. However, thoſe particulars 


which are known to us, on this head, ſhew that thoſe 
organs, when treated by proceſſes which we are going 
to deſcribe, are reducible to a dry, pulverulent, inſipid, 


ſubſtance, either white, grey, or variegated with different 


colours, inſoluble in cold water, and ſeemingly earthy, 

which is called fæculum. 
To obtain this ſubſtance, the root, ſtem, leaves, or 
ſeed of a Plant, i is Pounded down to a pulp with a peſtle. 
When 
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When theſe parts are n thats: is no accafion ot 
adding water to aſſiſt the proceſs ; but this fluid is uſu: 
ally employed to facilitate the ſeparation of the fibres, 
and to take up the attenuated, pulverulent parts. When 
reduced by this proceſs to pulp, the vegetable ſubſtance 
is then ſqueezed; the juice, or water obtained from it 
by preſſure, is either turbicd white, or. coloured ; and it 


gradually. depoſites, by reſt, a flaky matter, partly Gros: 


and ſometimes pulverulent, which is the true fæculum of 
the plant. Some parts of vegetables appear to conſiſt 
entirely of this matter; ſuch as the ſeeds of gramineous 
and leguminous plants, tuberdulous roots, &c. Theſe 
parts uſually afford the fineſt fzeculum, and the greateſt 
quantity of that matter. As to the tender ſtems and 
leaves, their texture, being more fibrous, never affords; 
When, treated by this proceſs, any thing. but a, coarſe, 
.eolopred, filamentous ſubſtance, . which is known by the 
name of. coar/e fæculum. If, after being thoroughly dried, 
theſe be reduced to powder, and the powder lixiviated, 
the water takes up a much finer fæculum, preciſely of the 
fame nature with that of tuberculous roots and gramine- 
. ous ſeeds. .. Io the eye of the chemiſt, therefore, there 
is no other difference between theſe two kinds of fæcula, 
but that the firſt is produced from a part which is leſs 
fibrous, not ſo perfedtly organized, and apparently form- 
ed of ſmall cells, in which Nature has depoſited a dry 
or farinaceons mucilage ; whereas the ſecond, being 
wrought into a tiſſue of fibres, needs to have its organi- 
zation deſtroyed, and to be attenuated by art. 
Strictly ſpeaking, all the ſolid parts of vegetables ate 
capable of affording a ſort of fzeculum. But that which 
is prepared for the arts, for pharmacy, and for aliments, 
muſt here be more immediately the object of our atten- 


tion. The fæcula of briony, potatoe, caſſava, ſago, 5 
lp, 
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op, flarch; are thoſe which an to be particularly ; 


-taken notice of, as applied to theſe purpoſes. 

1. To prepare the fæcula of briony; take the freſh 
roots of the plant, ſtrip off the bark, raſp the root to 
pieces, and then ſubmit them to the preſs. The juice 
ſqueezed out by the forte of the preſs is white, and de- 
poſites a very fine fœculum. At the end of four by 
twenty hours, decant off the juice; dry the fæcula. As 
the | juice muſt have left in it a certain quantity of ex- 
tract, it is very acrid, and purges violently. If waſhed, 
before being dried, it becomes finer and whiter, but loſes 
at the ſame time its purgative powers. But this way of 
preparing the fæcula of briony affords only a very ſmall 
quantity. Much more may be obtained by diluting in 
water the maſs which remains in the preſs, paſſing that 


water through a hair- ſieve, and ſuffering it to ſtand un- 
diſturbed, till it depoſite the fœcula which it contains, 


When this is depoſited, let the water be decanted off, 
and the ſediment dried. This fæculum obtained by waſh- 
ing the lees, is not of a purgative nature like the former, 


as the water has carried off the extractive matter in which 


that virtue reſided. - M. Baume has obſerved, that the 
fæculum of briony, when well waſhed, bears an exact 
reſemblance to ſtarch, and that hair-· powder might be 
made of it; by which means, the wheat made uſe of for 
that article would be ſpared for other purpoſes. The 
fecula of the roots of calves- foot and cornflag are pro- 
pared in the ſame way for medical uſe. 


2. Potatoes, being ſo plenteous, and affording in a 


crop ſuch large increaſe, form one of the moſt uſeful ar- 
ticles of food. We can very eaſily extract from them a 
great deal of very fine white fæculum, that becomes, by 
roaſting, boiling in water, &c. a nouriſhing article of 


food. This fæculum may be obtained by grating down 
; the 
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the potatoes on a fieve, and pouring plenty of water up. 


on them. The fluid carries off the ſineſt and moſt atte- 


nuated portion of the fæcula, and, after ſtanding for 


ſome time undiſturbed, depoſites it. Decant off the wa- 


ter; dry the fæculum by a gentle heat: it is now in 
the "tare of a very fine light white powder. For the 
preparation of large quantities of chis powder, mills, or 


a ſort of graters turning on cylinders, have been contriv- 


ed, which appear a be very happily . to the pur. 
poſe. | 
3. The Abies extract, from: the root af. a very 


acrid plant called manioc, a very pleaſant, nouriſhing, * 
m, to which they give the name of Caſſava. 


Preparing it, they {trip the root of its bark, 3 it 
down, and put it into a ruſh-bag, of a conical figure, 
and a very light looſe texture, and hang the bag upon a 
ſtick, reſting horizontally on two wooden forks. To the 
lower end of this bag they fix a very heavy veſſel, which, 


by its weight, ſqueezes out the juice, and, at the ſame 


time, receives it as it runs. The juice is a very acrid 
and noxious poiſon. When the fæcula are ſufficiently 


preſſed, and all che juice drawn off, it is then dried by 


expoſure to ſmoke, and paſſed through a ſieve; and now 


it is in a proper ſtate for being baked into caſſava. It 


is now ſpread on an hot iron gridiron, and turned till it 
be ſo. completely roaſted, as to take, on both ſides, 2 
reddiſh yellow colour. In this ſtate it is called Caſſan 
Bread. When expoſed to heat in a baſon, and ſtirred 
from time to time, it takes, as it dries, a granulated form; 
in which ſtate it is called Comac. From the juice that 
was ſqueezed from the fœcula, there is, by degrees, 
very fine ſweet · taſted fæculum precipitated, which i 


called Mouſfothe, and uſed in paſtry. 
. 4. Sago 
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* 4. Sago is a dry fæculum, reduced to grains, and a 
& WH jittie reddened by the action of fire, which we get front - 
r fſara, and from the Molucca and Philippine iſlands. It 
* is extracted from a ſort of palm- tree, called in the Mo- 
in juccas Londen. The trunk of that tree incloſes a ſweet 
he | marrow, which the inhabitants extract by ſplitting the 
* tree longitudinally. They then ſcrape down this mar- 
IW- row, put it into a fort of cone or funnel made of che 
* bark of a tree, place the cone upon an hair. ſieve, and 
pour upon it a good deal of water. The fluid conveys 
ery with it, through the holes of the ſieve, the fineſt and 
fe whiteſt part of the marrow, leaving the fibrous part {till 
In upon the ſieve.— The water impregnated with the atte- 
e it nuated part of the marrow 1s received into pots, in 
ure, which the feculum is ſoon depoſited, and it becomes 


on a tranſparent, —The water is now decanted off, and the ſe- 
the BW diment paſſed through ſmall plates pertorated with holes, 
ich, which give it the granulated form by which ſago is uſu- 
ame ally diſtinguiſhed —The reddiſh colour of the ſurfaces 
\crid of the grains is owing to the action of the fire by Which 
ntly they are dried. — Theſe grains become ſoft and tragſpa- 
d by rent in boiling-water. With milk or broth they me # 
fort of ſoup, which is light, and far from diſagreeable 
to the taſte, and is greatly recommended in phthiſical 
caſes. 

5. Salep, ſalop, ſalab, &c. is a ſubſtance which the 
inhabitants of rhe Eaſt prepare from a- ſpecies of archis. 
They ſelect the fineſt bulbs of that plant, firſt peel them, 
and then ſteep them in cold, and boil them in hot water; 
next, after the water is well drained from them, they are 
ſtrung in bunches, and dried in the air. M. Jean Moult 
[pives another proceſs for the prepartion of falep, by 
wich it may be prepared from any ſpecies of orchis.— 
Yor, III. E 25 The 
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The roots muſt be rubbed, either dry or in water, with 
a bruſh; to remove the exterior pellicle, and then dried 
in an oven. They then become very hard and tranſpa- 
rent. But they may be very eaſily reduced to a powder; 
and this powder, diluted in hot water, forms a nouriſh- 
ing jelly, the virtues of which Geoffroy mentions with 
very laviſh praiſe, as highly efficacious againſt all diſeaſes 
occaſioned by an acidity of the lymph, more eſpecially 
_ againſt conſumptions and the bilious dyſentery. 
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77 the Farina of Wheat, and of Starch, 


* 
* 


0! TARCH, properly ſo called, is a fæculum preciſely 
of the ſame nature with thoſe of which we have 
already given an account : But as the farina of wheat, 
of which ſtarch is a conſtituent part, is one of the moſt - 
important matters that can engage. the attention of the 
chemiſt, we ſhall deſcend to a much more particular ac- 
count of this than we have given of any of the other 
tzcula. | 
What is called farina, is in general a dry, friable, in- 
lipid ſubſtance, capable of acquiring ſapidity and digeſti- 
bility by the action of fire, and conſiſting of ſeveral 
matters which may be very eaſily ſeparated from one 
another. This ſubſtance is diſpoſed by nature in the 
leeds of gramineous plants, eſpecially in thoſe of wheat, 
ye, barley, oats, rice, &c. Even leguminous plants 
appear to contain a compound of an analogous nature. 
There is, however, no other ſubſtance but the farina 
of wheat, which poſſeſſes all the ſame properties: none 
but this farina poſſeſſes that juſt proportion of the con- 
went principles to which alone all its diſtinguiſhing 
* properties 
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properties cad belong. Although the farina or flour of 


the different matters of which farina conſiſts. Meſſrs 


ces the leaſt alteration on the various matters with 


it is by this fluid that the different matters of. which the 


its properties has gained the name of the glutinous, f 


wheat has, from time immemorial, been uſed as a prin- 
cipal article of food, yet -it has only within this ſhort 
time begun to be chemically examined. Meſſrs Bec. 
cari, an Italian phyſician, and Keſſel Meyer in Ger. 
many, are the firſt chemiſts who attempted to ſeparate 


Rouelle, Spielman, Malouin, Parmentier, Poulletier de 


7 a Salle, and Macquer, have proſecuted theſe reſearches 


a great way farther than the above mentioned natu- 
raliſts. My Parmenticr eſpecially has proſecuted them TFT} 
with very uncommon zeal and induſtry. His reſearches 
into the nature of theſe alimentary ſubſtances, the prin- WM tend 
ciples of farina, the different kinds of fœcula, and con- ¶ to cc 
cerning nutritious vegetables in general; are undeniably in th 


the moſt compleat and accurate of any _ that we Whe 


then 

draw 
ed ſo 
(extu1 
c dher 


c ver) 


have of the kind. . 
Water i is, of all agents, the moſt uſeful, as it produ- 


which it becomes impregnated, or which it ſeparates, 
according to the laws of their ſolubility. Accordingly, 


farina of wheat conſiſts are moſt ſucceſsfully obtained ſe- Wor the 
parate from one another. In performing this true Min, le 
analyſis, a paſte is firſt to be compoſed of the farin Wbtain; 
with water; the paſte muſt then be kneaded in an earth- {What in 
en veſſel, with water pouring upon it from a cock; the Watter 
fluid, as it falls upon the paſte, takes up from it a very fine Ne rem: 
white powder, by means of which it acquires the colour ani o the! 
conſiſtency of milk : let this proceſs be continued till the The 
water run off clear. The farina is now found to be hat m. 
naturally ſeparated into three diſtinct ſubſtances—a gte M v 
elaſtic matter that ſticks to the hand, and on account d it qi 

even. 


* 


vegele⸗ 
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ae part, — a White powder which falls 10 the 
bottom of the water, and is the fæculum or ſtarch.— and, 
a matter which remains diſſolved in the water, and 
ſeems to be a ſort of mucilaginous extract. Let us pro- 


ec- 

722 ceed to an examination of the properties of each of 

1 theſe three ſubſtances. c 

{Irs 5 | | 4 

35 S I. Of the Glutinous Part of Wheat. 

atu- 

dem IHE glutinous part is a tenacious, ductile, elaſtie 

ches matter, of a whitiſh grey colour. It may be ex- 

rin. tended to twenty times its natural length; and it then ſeems 

con · Wo conſiſt of fibres or filaments, diſpoſed beſide one another 

ably in the ſame direction in which it has been drawn our. 
When the power by which it was extended ceaſes to act, it 


then returns with elaſtic force to its primary form. By 
odu- drawing it out in different directions, it may be render- 
ed ſo fine as to reſemble, in the poliſh of its ſurface, the 
texture of the membranes of animals. In this ſtate, it 
adheres with conſiderable force to dry bodies, and forms 


ngly, 
h the very tenacious glue, which was uſed by ſome people, 
ed ſe- Nor the purpoſe of re-uniting pieces of broken porce- 


true ain, long before chemiſts had found out the way of 
obtaining it in large quantities. M. Beccari obſerves, 


earth hat in the beſt flour the proportion of the glutinous 
; che Matter is from a fifth to a third part, or even more: 
y fine e remarks, too, that this proportion varies, according 


he ſeaſon, and the nature of the corn. 
The glutinous matter has an agreeable and ſome- 


to be hat mucous ſmell; its taſte is inſipid; it ſwells ama— 
a gtej ogly when expoſed to a ſtrength of heat ſufficient to 
uot ff it quickly. It dries very well by a moderate heat, 


een in the dry air. It then becomes ſemitranſpa- 
E 3 | rent 
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rent and hard, like a ſtrong glue, and, like chat Fab 
ſtance, breaks with noiſe, and with a ſmooth fracture. 
If, when in this ſtate, it be laid on a burning coal, or 
held over the flame of a taper, it exhibits all the cha. 
racteriſtics of an animal matter; it crackles, fwells, be- 
comes liquid, is agitated, and burns in the ſame way az 
a feather, or a piece of horn, exhaling a ſtrong feetid 
ſmell. When diſtilled jn a retort, it affords, like ani- 
mal matters, water impregnated with ammoniac, ammo- 
niacal carbonate, and an empyreumatic oil: the carbo- 
naceous reſidue is very difficult to incinerate, and | Is 
found to contain no fixed alkali. "EM 
The gluten, when expoſed freſh to a watt and hot 
air, is altered, and actually putrefied 1 in the ſame manner h. 
as animal matters. If it ſtill retain a little ſtarch, then it: 


it the ſtarch, paſſing into the ſtate of acid fermentation, re: WW of 

1 tards and modifies the putrid fermentation of the gluten, WW fu 
6 and reduces it to a ſtate in which it is much like cheeſe. WW tak 
1 In this way Rouelle, the younger, prepared, from th acic 
4 gluten, a ſpecies of cheeſe, in taſte and ſmell much the for: 
; ſame with Dutch cheeſe, and that of Gruyere. fort 

j Water does not at all diſſolve this glutinous matter, glut 

When boiled i in that fluid, it becomes ſolid, and loſes inf M. 

tenacity and elaſticity, but neither acquires a taſte, u matt 

becomes ſoluble in the ſaliva. We may however ob diſſo 

ſerve, that to the water which was uſed in making tht 


paſte the gluten owes its elaſticity and ſolidity. In thi 
farina, this vegeto-animal matter, which is thus ſuſcep 
tible of a ſolid elaſtic form, was in an incoherent an 
pulyerulent tate ; but when the water is poured upd 
the farina, and mixed with it, thoſe particles which at 
of a glutinous nature abſorb the fluid, and are by i 
means ſo cloſely united as to form, in a ſhort time, t. 


fort of elaſtic ſolid which i is known by the name of gl 
| rl 


— 


ten. Water, therefore, p greatly to the form- 
ation of this ſubſtance, which is perhaps to be conſider- 


: ed as a peculiar compound ſaturated with water, and, 
U. for that reaſon, not capable of abſorbing any more. So 
de- true is this, that if it be deprived of its water by deſic- 
1 cation, it loſes entirely its elaſtic and adheſive powers. 
tid Moſt faline ſubſtances act either with more or leſs 
ani. force on this gluten. Potaſh and ſoda, in a cauſtic and 
mo- liquid ſtate, diffolve it with the help of a boiling heat. 
rbo⸗ The ſolution is turbid, and, on the addition of acids, de- 
d iz poſites gluten, which, however, is deſtitute of elaſticity. 

| The mineral acids diſſolve this gluten. The nitric 
| hot acid diſſol ves it with great activity; and M. Berthollet 
nner has obſerved, that this gluten, as well as animal ſub- 
then ſtances, gives out azotic gas, when expoſed to the action 
n, re: of the nitric acid. After the emiſhon of this elaſtic 
juter, fluid, the ſolution affords a great deal of nitrous gas, and 
1ceſe. WW takes a yellow colour. By evaporation it affords oxalic / 


m this acid in cryſtals. The ſulphuric. and the muriatic acids 
ch the form with this ſubſtance brown or violet ſolutions. A 
ſort of oily matter is ſeparated from theſe ſolutions : the 


M. Poulletier, who has made many experiments on this 


te, vo matter, has diſcovered, that, from theſe combinations, 
rer ob diffolved in water or alcohol, and evaporated in the 
ing open air, there may be ammoniacal ſalts obtained. 


From what we have related concerning this ſubſtance 
ſuſcey it appears, that it is entirely different from all of thoſe 
ent au hich we have before taken notice of, as exiſting in ve- 
ed upolyt gerables ; and that in many of its diſtinguiſhing pro- 
hich M8 Perties, it bears a great reſemblance to the fibrous part 


re by of blood. It is to this gluten the farina of wheat owes 
me, WR it property of forming a clammy paſte with water, and 
its readineſs to riſe with leaven. It appears either not to 


E 4 exiſt, 
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gluten exiſts in them, in a real ſtate of decompoſition. 
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exiſt, or to exiſt only in a very ſmall. proportion in the 
farina of other vegetable ſubſtances, ſuch as rye, bars 
ley, buckwheat, rice, &c. all of which form ſolid, opaque 


paſtes, ſcarcely ductiſe, and brittle, and which can ſcarce 


be raiſed when expoſed to the ſame temperature by 


which paſte of the farina of wheat is raiſed. No other 
ſubſtance but flour of wheat, therefore, is poſſeſſed of 


all the qualities neceſſary for making good bread. 


M. Berthollet is of opinion, that this Deacon ſub- 
ſtance, like animal matters, contains phoſphoric: ſalts, 
which are the occaſion of its coal being ſo difficult to 
incinerate. Rouelle the younger has diſcovered a glu- 
tinous ſubſtance, reſembling that of the farina of wheat, 


in the green fœcula of plants, which afford, by analyſis, 
ammoniacal carbonate and empyreumatic oil, like the 


Yegeto- -animal matter of which we have been ſpeaking, 


* 


. Of the Starch af Wheat. 


STAR. the amylaceous 3 is the moſt co⸗ 

pious part of the farina. This is the ſubſtance 
which is carried off, and afterwards precipitated from 
the water with which the paſte is waſhed in order to 
obtain the pure gluten. 
feels ſoft, and has no perceptible taſte. Its colour, when 
it is extracted by the proceſs above deſcribed, is a dirty 
grey white; but the manufacturers of ſtarch render it 
exceedingly Ike, by ſteeping it in an acid water which 
they call ſour water. It appears, from the experiments 
of M. Poulletier, that the fermentation which rakes place 
in that fluid whitens and purifies the ſtarch, by atte- 
ynating and even deſtroying the extractive mucous ſub- 
ſtance which is precipitated with it in the firſt waſhing: 


Starch, chemically conſidered, is a mucilage of a peculiar 
| | Natures 


This ſubſtance is very fine, 


act 


ſta! 


r 
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nature. This e which, by ſome chemiſts, has 
been miſtaken for an earth, is very different from the 
gluten. It does not, like the gluten, diffuſe an empyreu- 
matic ſmell, when it burns. When diſtilled by naked 


fire, it affords an acid phlegm, of a brown colour, ànd, 


towards the concluſion of the proceſs, a very thick em- 
pyreumatic oil. The coaly reſidue is eaſily enough in- 
cinerated ; and its aſhes are found to contain fixed alkali. 

Starch is not ſoluble in cold water; but when boiled 
in water, it forms with the fluid a glue, or rather what 
in French is denominated by the peculiar name of 
empois. This compound, when expoſed to damp air, 


loſes by degrees its conſiſtency, ferments, becomes ſour, 


and is covered over with mouldineſs. 8 
The nitric acid affords, with this fœculum, oxalic 

acid, perfectly the ſame with that »f which we have 

ſroken in the foregoing chapter. | 


As ſtarch forms the greateſt part of our, there can | 


be no doubt of its being the principal alimentary ſub- 
ſtance contained both in flour and in bread. 


preg o the Extractive due. Part of the 
Fuarina. 


B“ evaporating the clear water that had been uſed in 
waſhing the paſte, and had depoſited the ſtarch, M. 
Poulletier obtained a viſcous, adheſive matter, of a brown 


yellow colour, the taſte of which was faintly ſaccharine. 


This ſubſtance, to which he gave the name of muco/o-ſac- 
charine, diſplayed, in combuſtion and diſtillation, all the 
lame phenomena with ſugar. By it, the acid fermenta- 
tion is produced in the water which ſwims over ſtarch ; 

for, as Macquer has obſerved, ſtarch is not at all ſoluble in 


cold 
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cold water. The mutoſs-ſaccharine matter exiſts in- the 
« farina of wheat only in very a ſmall proportion. It may, 
_ poſſibly, be more copious in the farina of ſome other Ve- 
getable ſubſtances. 
However ſmall the proportion of this ſubſtance in the 
farina of wheat, yet there can be no doubt of its acting a 
peculiar part in the fermentation which takes place in 
paſte, and cauſes it to riſe. The nature of this motion, 
ſo neceſſary to render bread wholeſome, is ſtill but very < 
little known, It would appear to be nothing more but 4 
the beginning of a putrid fermentation in the gluten, an 
acid fermentation in the ſtarch, and perhaps a ſpiritous 
fermentation in the mucoſo- ſaccharine matter. Theſe 
three incipient fermentations, which mutually oppoſe each 
other, are perhaps what produces the compound, ſo much 
lighter than dough, which, by baking, and a proper ex- b 
poſure to heat, forms bread. One thing certain is, that, 2 


in bread, all the three ſubſtances which we have here ex- Vi 

amined, are found exiſting together, but ſo much alter- h 

ed, that they can no longer be extracted ſeparately. E- 9 

ven the action of heat alone, without the motion of fer- al 

mentation, is ſufficient to change the nature of theſe three cl 

ſubſtances, and combine them in ſuch a manner, that 0 

even from bread, unleavened, or baked without being | 

raiſed, Malouin and M. * tell us, the gluten 1 

| can no longer be obtained. N 

1 From theſe particulars we underſtand, wm that all t 

| IH flour but that of wheat, and, ſtill more, the leguminous b 

in or farinaceous ſeeds, ſuch as beans, peas, cheſnuts, &c. th 

11 is far from poſſeſſing the qualities requiſite for _— l 

T1184! good bread. | N 
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CH AP. XVIII. 


q Vegetable Colouting Matters, and their Applicas 


_ tion to the Art of Dyeing. 


2 | : 8 ; 5 E 
EGETABLES contain colouring matters through 
all their organs. Theſe matters are extremely 
various. It often happens, that a vegetable matter which 


has, of itſelf, no apparent colour, aſſumes a very diſtin& - 


one, when expoſed to the action of certain menſtrua. The 
art of dyeing, all the proceſſes of which are entirely 


chemical; is founded on the knowledge of the ſolubility 


of theſe colouring parts of vegetables, in yarious men- 


ſtrua, —of the way of applying them, ſo as to communicate 


colour to other ſubſtances, and of rendering them perma- 
nent and tenacious on thoſe ſubſtances. In examining 
the properties of each of the colouring matters, we will 
have occaſion to give ſome account of the principles of 
this important art, on which Meſſrs Hellôt, Macquer, 
le Pileur d' Apligny, Hecquet d' Orval, and the Abbe 
Mazeas have already publiſhed excellent works. 

It appears that the colouring matter of vegetables, pro- 
perly ſo called, is ſtill unknown. Roulle was of opinion, 
that the green part, ſo copious in the vegetable kingdom, 

| Was 
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was ſimilar in nature to the gluten of the farina. But it 
is certain, that this matter exhibits different chemical cha- 


racteriſtics, according to the diverſity of the baſes with 


which it is united, It is, therefore, rather the baſe, than 
the colouring part itſelf, of which we. ſpeak, when we 
ſay, ſuch a colour is extractiye, and ſuch another colour 
reſinous, &c. The ſubſtance which really colours thoſe 
parts of vegetables that are employed in the arts, is, no 


doubt, a very ſubtle body, perhaps not leſs ſo than the 
principle of ſmells. There is even ſome reaſon to think, 
that it conſiſts ſolely in a certain modification of dhe ſolid 


and liquid parts of vegetables. 

It may be proper to recollect here, that the colouring 
of vegetables depends, in a great meaſure, on the contact 
of light, But, in what manner the contact of light con- 
tributes to the production of colours, is a problem, of 
which the reſearches of the natural philoſopher have, as yet, 
afforded no ſolution. Whatever that may be, as it is im- 


poſſibſe to ſeparate the colouring matter entirely from the 


vegetable baſe to which it is united, it is generally agreed 


to conſider theſe two ſubſtances a as the WIPE 


matter of plants. 

Of all chemiſts, Macquer has beſt diſtinguiſhed the na- 
ture of the different colouring matters of vegetables, con- 
ſidered with reſpect to the art of dyeing: And his theory 
concerning the application and the fixation of colours on 


other fubſtances in dyeing, is beyond a doubt the moſt 


ſatisfactory. As I intend here to connect that theory of 


dyeing, with the hiſtory of the chemical properties of the 
colouring parts of vegetables, I ſhall begin with the con- 
. fideration of thoſe properties. 


1, A great many vegetable colouring matters, which 


are either extractive or ſaponaceous, diſſolve very readily 


in water. Baſtard — * * redwood, and 
5 Braſil 
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Brafil wood afford yellow or red colours of this fort. It is 
eaſy to ſee, that matters dyed with theſe colours, maſt loſe 
their tincture in water: on this account, there is employ- 
ed, to render theſe colours permanent, fome additional mat- 
ter capable of fixing and decompoſing them ; ſuch as 


crude tartar, alum, and other ſalts. Theſe ſalts are called 


corrofrves. A ſolitary acid might produce the ſame effect; 
but would alter the colouring matter. The ſuperfluous 
portion of the acid of the alum combines wi.h the alkali 
of the ſaponaceous colouring extract, and occaſions the 


precipitation of the reſinous part of that extract, which is 
then inſoluble in water, upon the ſubſtance intended to be 
F dyed. This colouring part, however, which is rendered 


inſoluble by the alum, or the corroſive, is of two kinds. 
The firſt is very ſolid, and refiſts the action of air, of 


S ſoaps, and of all the liquors uſed by dyers as proofs. The 


other is liable to be altered by air, and ſtill more by the 


proof liquors : it is called a falſe dye. In order to aſcer- | 


tain the nature of theſe colours, and the duralylity of dyes 
in general, M. Berthollet has propoſed the uſe of the oxi- 
genated muriatic acid. That acid effects, in a very ſhort 
time, by means of its exceſs of oxigene, what the vital air 
of the atmoſphere takes up a longer courſe of time to ac- 
compliſh: And, by obſerving what quantity of this acid 
is neceſſary to diſcolour and entirely whiten any dyed 
ſtuff, as well as the time which it takes to produce the ef- 
te, a judgment may be formed of the ſolidity and the 
durability of the colours thus ſubmitted to examination. 

It is obſervable that wool takes a dye better than any 
other ſubſtance; and, next after wool, ſilky cotton, and 
flax, in the one! in which they are here mentioned, re- 
ceire {a dye, each of them with more difficulty than the 
preceding one, and loſe 1 it ſooner, 
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Thoſe authors who have written upon the art of ayeiti 


| haye maintained different opinions concerning the way in 


which colouring matters a& on the ſubſtances expoſed to 
their operation. Many have ſuppoſed, that in proportion 
as the pores of the ſubſtance to be dyed are more or few. 
er, greater or ſmaller, the colouring matter is more or leſs 
completely applied to it; and that the reaſon why wool 
takes a colour better than filk or thread, is becauſe its 
pores are more open and more numerous than thoſe of 
either of theſe ſubſtances. But Macquer thinks the true 
cauſe which renders the application to any ſubſtance more 


or leſs eaſy, is, the relation between the colouring matter 
and the body to be dyed being nearer or more remote. 
Dyeing, in his opinion, is actually nothing but painting, 


which ſucceeds and laſts only by virtue of an intimate af. 
| finiry between the colouring matter and thedyed ſubſtance, 
That celebrated chemilt adopted this opinion in conſe- 
' quence of the numerous experiments which he made in 

the art of dycing; which is indeed * indebted to his 
diſcoveries. 

2. There is another claſs of colouring matters, which 
ſeem to conſiſt of reſin and ſaponaceous extract. Mac- 
quer calls them re/ino-terreous matters. When theſe mat- 
ters are boiled in water, the reſinous ſubſtance which they 
contain is melted, and diffuſed through the fluid, by means 
of the action of the heat, and the ſolution of the ſapo- 
naceous part: but it is precipitated as the bath or decoc- 
tion cools. When, therefore, wool, or any other matter, 
is immerſed in a decoction of mixed colouring matter of 


this kind, the reſin is ſeparated by cooling; and, without 
requiring any farther proceſs, fixes on the ſubſtance thus 
Not being ſoluble in water, it forms a 


expoſed to it. 


permanent dye. Colouring matters of this kind are ob- 


tained from almoſt all aſtringent vegetables, ſuch as the 
_ buſks 
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huſks of nuts, the roots of the walnut won; or of dock, 
ſumach, bark of alder, ſandal wood, &c. Theſe colours 
are all yellow, and are called by the dyers root-colours. 
They are generally uſed to form a good ground, on which 
colours of a higher luſtre may be laid. We may further 
remark, that the colouring matters, for the application of 
which no particular preparation, either of themſelves, or 
of the bodies to which they are to be applied is requiſite, 
afford the ſimpleſt tinQure, and are the eaſieſt applied 
to uſe, 

3. The colouring principle of various other ſubſtances 
exiſts in a matter that is purely reſinous, and inſoluble in 
water. Several of theſe matters are not ſoluble even in 
alcohol; but, in alkalis, they are all diſſolved, and re- 
duced into a ſort of ſaponaceous ſtate, in which they are 
ſoluble in water. The following are the Principal co- 
lours of this ſort uſed in dyeing. 5 

A. The annatto, a kind of fæculum obtained by ma- 
ceration from the ſeeds of the urucu putrefied in water. 
This fæculum is depoſited during the putrefaction of the 
ſubſtances. Ir is ar firſt red, bur, in courſe of time, be- 
comes of a brick-duſt colour. Stuffs intended to be dyed 
with this matter, are immerſed into a lixivium of this 
paſte, with the cendres graveltes, which we are ſhortly 
to deſcribe, mixed together in water. Without the al- 
ſtance of any corroſive, there is depoſited on the ſub- 
ſtances immerſed into this lixivium a golden yellow, or 
orange colour, of conſiderable beauty. 

B. The flower of Carthamus or baſtard ſaffron af- 
lords, by the ſame proceſs, a very beautiful red colour. 
This flower has two different colouring parts; the one 
purely extractive, and ſoluble in water; the other reſin- 
ous. To obtain the latter, the ſoluble part of the car- 
thamus muſt firſt be careſully waſhed away : What re- 

mains 


a 


is baun. gu Matters. 


7 


mains Aer the waſhing: muſt be mined with the ee 
graveltes, or ſoda; this mixture is then to be formed in- 
to a lixivium, and employed in dyeing. But as the al. 
kali alters the colouring matter, and rarniſhes the colour, 
the dyed ſubſtance is ſteeped in water, acidified by lemon 
Juice. This acid, ſeizing the alkali, the colouring matter 
is left ar liberty ; in conſequence 'of which it regains 


its original properties, and becomes red. By a fimilar 
proceſs, there is a coloured fæculum obtained from car- 
thamus, which, mixed with Briangon-chalk in powder, 
compoſes the 7ouge made uſe of by the ladies. 

C. Archil is a paſte prepared from moſs and lichen, 
The lime diſengages the 


ac. in urine, with lime. 
yolatile alkali; and that cauſes the red colour to appear. 


Archil diluted in water communicates a dye without any 


other preparation with alkalis. It gives a violet co- 


jour; but this is a falſe dye, which is altered in the air, 


and rendered yellow by the action of acids. 
Di. Indigo, the colour of which is a deep violet blue, 


ſeemingly of a cupreous nature, is a fæculum prepared 


at St Domingo, and in all the Antilles, &c. by macerat- 
ing the ſtalk of the Antillo or indigo plant in ſtone 
troughs, with water. The water becomes blue ; and, 
after it has been for ſome time violeutly ſtirred, the fæ - 
culfm is precipitated. The indigo ſeparated from the 
water is put into cloths to drain. 
ſmall wooden boxes, and, when dry, broken 1nto pieces. 
When it floats on water, and burns entirely away on a 
red-hot ſhovel, it is eſteemed good. 'The colouring part 
of it is extracted by alkalis, and applied to the matters 


intended to be dyed, without any farther preparation.— 


It cannot be brightened by acids, as theſe would alter 


the colour, es 
4. There 


It is then dried in 
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4. There are certain colouring matters ſoluble in oils, 
Alkanet, or the red root of a fort of bagioſs, communi- 
cates its colour to oil. Alcohol likewife diſſolves ſeveral 
colouriag matters: Green fæcula diſſolve in it as well as 
in oil. It may be eaſily underitood, that theſe colours 
cannot be uſed in dyeing ; becauſe the liquids Mars 

to extract them cannot be employed. 3 

Such are the principal facts at preſent known concern- 
ing the nature of vegetable colours. From theſe it ap- 
pears, that any of the immediate principles of vegetables 
may become the baſe of their colouring parts; as we 
find them to be ſaponaceous, reſinous, and extractive.— 
Some of them even appear to be of the ſame nature 
with fixed oils, and are not ſoluble either in water or in 
alcohol, but diſſolve readily enough in alkali. Laſtly, 
There are, according to Rouelle, ſome of theſe colour- 
ing parts of the ſame nature with the glutinous part of 
vegetables. 

There is every reaſon to think, that . enquiries 
may diſcover various other properties in theſe matters 
which are ſo copious in vegetables, and thus carry to 
ſtill higher perfection the art of dyeing, one of thoſe 
arts to which chemiſtry. is 3 of rendering the moſt 
eſſential ſer vices. 
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CHAP. XIX. 


Of the Analyfis of Plants by Naked Fire. 


FTER examining all the matters which can be F4 
tained from vegetables, by ſuch ſimple means as 
produce no alteration in their nature, and conſidering 
rheſe matters as the immediate principles of thoſe or: ſuffers f 
ganized bodies; it will next be proper to confider what Bi of the { 
alterations they are liable to ſuffer from fire. tion, w] 
The ancient chemiſts were acquainted with no other quantity 
method of analyſing vegetables but this; and all their I that we 
enquiries into the nature of theſe a were direct from an 
ed only to diſcover, how much ſpirit, oil, and volatile falt I ve be 1 
they afforded by diſtillation in the retort. At preſent, ads on « 
we give but little credit to the reſults of this proceſs. of veget: 
We know, that all plants give nearly the ſame product; ier, the 
and the diſtillation of a great many different vegetables ¶ compare 
by chemiſts in other reſpects very ſkilful and highly e Hgerable v 
ſpeQable, has only ſerved to undeceive us with reſpectu rally a5, 


| ; this analyſis. How, indeed, can it be thought, that the ve, at th 
; action of fire, which is exerted on all the different pri Wtrua, in 

- ciples contained in a vegetable, extract, mucilage, oil 1* principles 

ſin, line matter, gluten, &c. and which —_— the altera 


— 
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each of them in a peculiar manner, can afford * cer- 
tain information concerning the nature and the quantity 
of thoſe principles? eſpecially when we obſerve, that the 
products of theſe different decompoſitions form, by mu- 
tual combination, new bodies, which did not exiſt in the 
vegetable under examination. The analyſis of vegeta« 
bles in the retort is therefore falſe and complicated. 

However, as in a chemical examination of any ſub- 
ſtance, we ſhould not refuſe the uſe of any means which 
art ſupplies for the diſcovery of its nature, we may haye 
recourſe to this analyſis, and obſerve its effects, provided 
we be ſufficiently on our guard againſt giving too much 
credit to its reſults: Nay, it ſometimes happens, that 
when, in a ſeries of experiments on any vegetable ſub- 
ſtance, in order to diſcover its chemical properties, we 
compare the effects of aqueous, ſpiritous, and oily men- 
ſtrua on that ſubſtance, with the alterations which it 
ſuffers from fire; theſe alterations accord with the action 
of the ſolvents, and ſhew, by the products of the diſtilla- 
tion, what matter is contained in a larger or a ſmaller 
quantity in the vegetable, the nature of its ſalt, &c. But, 
that we may be able to make ſuch important deductions 
from an analyſis by naked fire, it is requiſite, 1. That 
we be well acquainted with the manner in which fire 
nt, zds on each of the immediate or proximate principles 
et vegetables, the extract, the mucilage, the ſaline mat- 
bier, the oily juices, fluid or dry, &c. 2. That we 
compare the products of the diſtillation of the whole ve- 
getable with thoſe which its proximate principles gene- 
rally afford, when treated in the ſame manner. 3. That 
ve, at the ſame time, analyſe the vegetable by men- 
ſtrua, in order that we may diſtinguiſh its proximate 
Principles, and draw ſome uſeful inferences concerning 
Ihe alterations which it ſuffers from fire. 
F 2 
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collect them than theſe latter ſubſtances. For this pur- 


joined to a curved fyphon, entering by one end into a 
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The proceſs neceſſary for the diſtillation of vegetables 


Fils 
by naked fire, is very eaſy and very ſimple.—Put into a at” 
glaſs or carthen retort a certain quantity of the dry ve- The 
getable: care muſt be taken, however, to fill the veſſel fron 
only half, or not more than two-thirds full. Place the A 
retort in a reverberatory furnace; to its neck adapt a vege 
balloon of a proper fize. There uſed to be formerly o.m 

recommended for this purpoſe, a balloon perforated with deſer 
a ſmall hole, to afford a paſſage for the air which was II 
faid to be diſengaged, in a ſmaller or a larger quantity, pregt 
from the vegetables, and was Itkely, if confined, to break phleg 
the veffels. At preſent we know, that the aeriform fluid prope 
which eſcapes from theſe bodies, when ſubjected to diſtil. which 
lation, is never air, but rather carbonic acid and hydro- tf 
genous gas, with carbonaceous matter diflolved in them. and li: 
But as theſe elaſtic fluids are products of the vegetable empyr 
decompoſed by the action of fire, as well as the phlegm, 4 fond 
the oils, and the volatile ſalts; it is no lefs neceſſary to gaged 


gas, o 
poſe, there may be employed a perforated receiver, WM theſe + 


: : | niacal 
bell-glaſs filled with water, or rather with mercury, getable 
By this means, the liquid products are collected into the "A ba 
receiver, and the aeriform products into glaſs vellds, ceous 6 


placed on the ſhelf of a pneumato-chemical apparatus WE zminatic 
When the fubſtance diſtilled is ſuch as can afford any finguiſt: 
concrete ſalt, there is put between the retort and the te. they ow 
ceiver an adapter, or long glafs veſſel, in the form of The 
ſpindle, on the ſides of which the falt fixes as it is ſubl⸗ A BY 0 


mated, In this ſort of diſtillation, the fire ſhould be gre 
au ally and cautiouſly applied, that the products may be 
2brained in the order of their volatility, without being 

+1founded together. The proceſs begins with placins 
e coals under the retort, and the fire is by degres 
| increaſel 
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acrebled till the veſſel become red-hot, and the paſſing 
of the products into the receiver appear to have ceaſed. 
The retort is now ſuffered to cool, the luting removed. 
from the apparatus, and the products examined. 

Although the produtts obtained by the diſtillation of 
vegetables are never-to- be-entirely depended upon, yet 


ſo much do they differ from one another, that they well 
} deſerve to be carefully diſtinguiſhed. | 

The firſt product obtained is an aqueous liquor, i im-- 
, pregnated with ſome odorous and ſaline principles. This 
K phlegm aſſumes by degrees more colour, and more ſaline 
a properties. After it, comes a coloured oil, the colour of 
. which becomes deeper, as the proceſs advances. This 
„coil is ſometimes light and fluid, at other times weighty 
nnd liable to become ſolid. It conſtantly exhales a ſtrong 
le empyreumatic ſmell. At the ſame time with it, there is 
„ 2 ſmaller or a greater quantity of elaſtic fluids diſen- 
0 IF caged ; which are either carbonic acid, or hydrogenous 
r. gas, or, which is moſt frequently the caſe, a mixture of 
1, WF theſe two ſubſtances. At the ſame inſtant, too, ammo- 
© WF niacal carbonate is ſublimated, if the nature of rhe ve- 
WM gctable be ſuch as to afford it. After all theſe matters 
be have paſſed, the vegetable is found reduced to a carbona- 


ceous ſtate. Let us now return to a more particular ex- 
amination of each of theſe products, and attempt to di- 
ſtinguiſn what is their nature, and to what ſubſtances 
they owe their formation. 

The phlegm is owing to the water which enters into 


ble Wi the Aden of the vegetable, and in part to the wa- 
ig er 0s vegetation; and this eſpecially, when the body 


analyſed is not entirely dry: and accordin gly, the quantity 
ub of this phlegm is greater or leſs, in proportion as the vege⸗ 
aue table has been more or leſs thoroughly dried before it 


1 vas ſubmitted to diſtillation. This phlegm is coloured 
al a F 3 of 
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of a lighter or a deeper red by the ſmall portion of oily * 
matter which it carries off with it, and which is reduced amm 
to a ſaponaceous ſtate by the ſalt that is uſually diſ- vege 
ſolved in it. The ſaline matter in union with it, vanc 
is moſt commonly acid ; on Which account this phlegm from 
_ uſually reddens ſyrup of violets, and produces an effer. ing 
veſcence with alkaline carbonates. This acid belongs matte 
to the mucilages and oils. The phlegm is ſometimes of been 
an alkaline nature, as in the diſtillation of nitrous and veget 
cruciform plants, and of emulſive and farinaceous ſeeds. Pens, 
It is frequently ammoniacal; becauſe the ammoniac in a C 
which follows immediately after the acid, combines with tions 
it. Of this fact full evidence may be obtained, by | union 
throwing a little fixed ' alkali or quicklime into the which 
phlegm: When it is ammoniacal, there is a lively ſmell the di 
diffaſed from the ammoniac. up by 
The oils obtained from vegetables by diſtillation i in a as the 
retort, are all ſtrong· ſmelling and high- coloured, and ex- produ- 
hibit all of them nearly the ſame properties. Thoſe ung 
parts of vegetables which contain a great quantity of contaii 
theſe inflammable fluids, ſuch as emulſive ſeeds, afford, The 
when analyſed, a good deal of oil. The odorous plant diſtilla 
afford an oil which, in the beginning of the proceſs of produc 
diſtillation, retains ſomewhat of their ſmell, but ſoon af ture ax 

| ſumes the common charaderiſtics of all theſe oils, that is I A Plan 
to ſay, the colour, gravity, and empyreumatic ſmell by lluids, 
which they are diſtinguiſhed. All of theſe fluids are contrar 
highly inflammable; the nitrous acid cauſes them to under 
flame: they are ſoluble in alcohol, and bear, all of them, and Foy 
ſome reſemblance to rhe vegetable from which they of cart 
were obtained. By rectification, they may all be ret acids to 
dered very fluid, very light, colourleſs, ſoluble in alco- a all 
hol; in a word, they may thus be reduced to the ſtate found t 
Carbonic 


of ztherea] or volatile oils, 
With 
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With reſpe&t to the volatile ſalt, which is nothing but 
ammoniacal carbonate, it is obtained only from à few 
vegetables ; but we mult not imagine, as has been ad- 
vanced by ſome chemiſts, that it is to be obtained only 
from cruciform plants. All plants, in general, contain- 
ing a certain quantity of glutinous or yegeto-animal 
matter, afford more or leſs ammoniac ; becauſe, as has 
been fully proved by M. Berthollet, that principle of 
vegetables always contains azote. It very ſeldom hap- 
pens, however, that any quantity of it can be obtained 
in a concrete ſtate : it is often diſſolyed in the laſt por- 
tions of the phlegm. This ſalt is produced by the 
union of the azote with the hydrogene of the oil; on 
which account, it does not uſually paſs till the end of 
the diſtillation. It even appears, that what is carried 
up by the phlegm in the analyſis of ſome plants, ſuch 
as the cruciferous plants, poppy, rue, &c. is always the 
product of ſome new combination; for- Rouelle the 
younger has ſhewn, that the plants themſelyes do not 
contain it in their natural ſtate. 

The elaſtic fluids which are diſengaged. during the 
diſtillation 'of vegetables, are to be included among the 
products that may be obtained from them. Their na- 
ture appears to depend on the nature of the vegetable. 
A plant which contains a good deal of oily. combuſtible 
fluids, affords hydrogenous gas, Mucilages, on the 
contrary, afford carbonic acid. We have mentioned, 
under the article Oxalic Acid, that Meſſrs Bergman 
and Fontana have obtained from them a large quantity 
of carbonic acid, and that Fontana thinks vegetable 
acids to be compoſed chiefly of it. Ir is, therefore, nor 
at all ſurpriſing, that mucilages, in which Bergman 
found the ſame radical acid as in ſugar, ſhould afford 
carbonic gas when analyſed. Laſtly, there are ſome 

| F 4 Io * 
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vegetable matters which afford azotic gas. Theſe aeri- 
form fluids paſs only towards the end of the procels of 
diſtillation ; becauſe they are not diſengaged till the in- 
ſtant when the vegetable is totally decompoſed. Hales, 
who was not acquainted with their nature, obſerved, 
that the more ſolid the vegetable, ſo much the greater 
was the quantity of the air diſengaged from it during 
its diſtillation : and he of conſequence conſidered that 
element as the cement which produced the ſolidity of 
vegetable bodies. From what we have had occaſion to 
ſhew, the reader may eaſily judge of the truth of this 


hypotheſis, 
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Of Vegetable Coal, or Charcoal. 


HARCOAL is the black reſidue of vegetable 
matters, whoſe volatile principles have been en- 
tirely decompoſed in cloſe veſſels. ' None but organic 
matters, containing the combuſtible ſubſtance known by 
the name of oil, afford charcoal. The production of 
the ſubſtance which we are beginping to conſider, uſed 
to be aſcribed to the, decompoſition of this latter ſub- 
ſtance ; but it is now beginning to be underſtood as a 
fat, that the carbonaceous matter exiſts ready formed 
in the vegetable; and that which is accompliſhed by the 
operation, of fire, is the ſeparation of the yolatile prin- 
ciples that exiſted in union with it, 

Charcoal is generally black, brittle, ſonorous, and 
light, If the vegetable of which it has been formed 
was very compact, and contained but a ſmall proportion 
of fluid ſubſtance, it ſtill retains a vegetable form. But 
again, when the plant decompoſed, is tender, and con- 
tains a good deal of juice, the fluids, as they are diſen- 
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and leave a frinkla coal, which exhibirs not the form of 


A decompoſed vegetable. Different vegetable matters 
afford coal in greater or leſs abundance, according to 
the ſolidity and the form of their texture. Wood af. 
fords much more of this ſubſtance than herbs; gums 
afford more than reſins ; and reſins more than fluid oils, 
Every different vegetable matter appears to contain this 
ſubſtance in a particular proportion,—if we conſider 
charcoal as one of the immediate een of * 
tables. 

Charcoal is a bady poſſeſſed of fin gular proganieh 
which are in genera! but very little known.—Though 
it be of the higheſt importance in chemiſtry, and exhibit | 
phænomena entirely of a ſingular nature, yet no chemiſt | 


has as yet engaged in a ſeries of experiments with a 


view to aſcertain its nature. Stahl, who paid more at- 
tention to it than it has fince obtained from any other 
perſon, thought it the principal repoſitory of phlogilton, 
We know ſcarce any thing concerning the properties of 


charcoal, but What relates to the œconomical purpoſes to 


which it is applicd : the labours of the learned afford no 
full information concerning it. 

The phyſical properties of charcoal are different, ac- 
cording to the nature and the ſtate of the vegetables from 
which it is formed. It is ſometimes hard, and retains in 
{ome degree the organization of the vegetable; at other 
times it is friable, and ſomewhat pulverulent. Pure oils 


afford a coal in very fine, and ſeemingly levigated mole- 


cules, called lamp- black. Its gravity varies in like man- 


ner. When well made, it has no perceptible taſte or 
ſmell. Its colour is ſubject to as many varieties as its 


other phyſical properties; it is either of a lighter or 2 
_— a ſparkling or adull colour, But the chemical aw 
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perties of this product of fire, deſerve the wol par- | 


ticular examination. 
Charcoal expoſed in cloſe veſſels to the utmoſt violence 
of fire, ſuffers no alteration. When heated in a pneu- 


mato-chemical machine, it affords no hydrogenous gas, 


unleſs it happen to contain moiſture: an intenſe heat re- 
duces it to vapours. When heated in contact with air, 
it burns to aſhes ; but with ſingular phaznomena, which 
are to be carefully diſtinguiſhed from thoſe of other com- 
buſtible matters. Aſſoon as it takes fire, it becomes red, 


and exhibits a white flame, which is more conſidera- 


ble in proportion as the maſs of charcoal is larger. No 


ſort of ſmoke exhales from it; but it is reduced into car- 


bonic acid, an elaſtic fluid, which, from the fine experi- 
ments of M. Lavoiſier, appears to be nothing but a com- 
bination of the carbonaceous principle with the oxige- 
nous, of the latter of which principles three fourths of it 
conſiſt. It is on this account that charcoal conſumes 
ſlowly, and leaves nothing but a cinder, more or leſs 
white, partly of a ſaline, and partly of an earthy nature. 
Different ſorts of charcoal are of different degrees of in- 
flammability ; and this diſtinction is the moſt uſeful to the 
arts of all the facts reſpecting charcoal. Some ſorts of 
it burn readily with flame, and are quickly conſumed ; 
others are difficult to kindle, burn but ſlowly, and remain a 
long time red-hot, before being reduced to aſhes. Some 
of them,—for - inſtance thoſe of oils, burn indeed, but 
with the utmoſt difficulty. This property they ſeem to 
owe to the obſtinate adheſion of the carbonaceous prin- 
ciple to the fixed falts of the vegetables. 

Charcoal, when expoſed to the air, attracts moiſture ; 
probably becauſe it is very porous; and perhaps, too, on 
account of its containing falts in a latent ſtare, When 
moiſtened, it affords hydrogenons gas, which is produ- 

ced 
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ced by the decompoſition of the water : for; when this 
fluid is paſſed through an earthen tube, filled with red- 
hot charcoal, the two bodies are converted into hydroge- 


nous gas and aeriform carbonic acid. Nothing now remains 
but a little aſnes. Rouelle has taken notice that fixed al. 


kali diſſol ves a rn conſiderable quantity of Sbarcdd by 


| faſion. | 


The folpharic acid, when expoſed to a ſtrong heat 
with powder of charcoal, is decompoſed by this combul- 
tible body, which has a ſtronger Knit) wirh oxigene 
than ſulphur has. | 

The nitric acid is decompoſed with much more rapidi 
ty by charcoal. Dr Prieſtley obſerved that there was a 


good deal of nitrous gas produced from this mixture, | 


Macquer ſaw the nitric acid, with the help of a certain 
degree of heat, produce a very diſcernible efferveſcence 


with this body. M. Prouſt has ſucceeded in kindling 


charcoal with acid of nitre, the weight of which was one 
ounce four drams and twenty three grains, in a bottle contain- 
ing an ounce of diſtilled water. The reſult of his experiments 
is of no ſmall importance: And I ſhall therefore here in- 
ſert an account of it in his own words, taken from his 
Obſervations on Pyrophori without alum, &c. inſerted in 
the Journal de Medicine for July 1778. 


« A coal of the extract of carthamus, reduced to pow- | 


ce der, and newly calcined, detonized in a very lively 
« manner With the nitrous acid; and the combuſtion was 


« fo rapid, as to raiſe the powder in the form of a very 


beautiful ſky-rocket, I calcined, likewiſe, very fine 


LEY 


powder of common charcoal; and the detonation ſuc- 


& ceeded very well. 
Into a glaſs retort, perfectly dry, I introduced about 


« a dram of powder of charcoal; after which I poured into 


« the ſame retort about as much nitrous acid: the nitrous 
66 acid 
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s acid no ſooner reached the bottom of the retort, than a 


« detonation was produced with the utmoſt rapidity. There 
« proceeded out of the mouth of the retort, as I held it in 
« my hand, a ſtream of flame, more than four inches in 
length, carrying with it ſome of the powder, and very dark- 
« coloured vapours of the nitrous acid : The vapours were 
« condenſed into a green and ſomewhat fuming liquor, 
« which proved to be nitrous acid weakened by the Wa- 
« ter which entered into the compoſition of that which 
« deronized firſt. I poured a new quantity of nitrous acid 
« on the coal which till remained in the. retort, and con- 
« tinued to inflame it in the ſame way, till the whole quan- 
« tity was exhauſted. 
This experiment. I repeated with cakcined lamp- black; 

the ſame phænomena were exhibited. In the retort 
there remained only a very ſmall portion of aſhes, ſome- 


times half vitrified, and ſticking to the bottom of the 


* retort, 
« All charcoal is uſually impreguated with a conſider- 


« able quantity of moiſture. I found that charcoal cal- 
«* cined in the evening, was next day unfit for this deto- 
© nation, having acquired, during the intervening ſpace, a 
« ſenſible quantity of moiſture. But, what is very ſingu- 
lar, theſe experiments are ſo capricious, that they do not 
* always ſucceed, even with the ſame charcoal, and the ſame 
* acid, intermixed in the very ſame proportions. ' By the 
„following expedient, I believe, fueceſs may be ſecured : 
* When the acid is poured on the middle of the charcoal, 
eit does not take fire at all; but, again, when the acid is 
made to trickle down the ſides of the crucible or cap- 
* {ule, till it reach the bottom, then detonation infal- 
* libly follows, and the powder is raiſed and kindled by 
* the nitrous acid, When the nitrous acid is all conſum- 
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« ed, the detonation ceaſes of courſe, and the reſt of the 
« charcoal remains b 


We know nothing concerning the action af the 2 | 


acids on charcoal, 
This body, with the help of a decompoſes all ſul. 
phuric ſalts, forming in conſequence ſulphures with Va- 
rious baſes. 
| Charcoal cauſes nitre to detonize ; the nitre burns it by 
means of the vital air which that Ale ſubſtance affords 
by the action of fire. There is a preparation made for 
the purpoſes of chemiſtry and pharmacy, which is called 
nitre fixed by charcoal. Mix two parts of nitre with one 
of powder of charcoal; put the mixture into a red-hot 
crucible : A lively detonation immediately takes place: 
And, when this detonation ceaſes, there remains a white 
maſs which attracts moiſture from the atmoſphere, and is 
nothing elſe but the fixed alkali of the nitre and the char- 
coal combined with carbonic acid. On lixiviating this 
matter, the water diſſolves the fixed alkali ; - and what re- 
mains, is a ſubſtance thought to be of an earthy nature. 
Sulphure of potaſn diſſolves charcoal with great facility, 
both by the dry and by the humid way : it even combines 
with it more readily than any other ſubſtance. We owe 
this diſcovery to Rouelle. 
Metals do not combine with charcoal; but metallic oxi- 
des are reduced when expoſed, in contact with this body, 
to a heat more or leſs intenſe. We have already ſeen, 
under the article of Metals, that this phænomenon is owing 
to the near affinity. between oxigene and pure 2 
ceous matter. 
I be action of vegetable ſubſtances on charcoal, has been 

but little examined. We know, only, that charcoal mixed 
with fat oils, renders them ſuſceptible of inflammation b) 
= the 


C 


7 
* 


the nitrous acid; a fact which confirms Rouelle's beautiful 
theory concerning the inflammation of ojls by that acid. 

All that has been here faid concerning the known pro- 
perties of charcoal, tends to prove that this body is a com- 
pound of a combuſtible matter, ſaline ſubſtances, and 
earths, 

The peculiar combuſtible matter which conſtitutes more 
than three fourths of the compoſition of charcoal, or pure 
carbonaceous matter, is but little known. Ir appears only 
to be one of thoſe bodies which have the greateſt affinity 
with oxigene ; ſo great indeed, that it is capable of ſepa- 
rating it from every other ſubſtance; and that, in certain 
circumſtances, it exhibits properties much the ſame with 
thoſe of native carbure of iron. | 

The uſes of charcoal in the arts are ſufficiently known: 
it is likewiſe of great uſe in chemical operations. 


* | 
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* mat 
bl ty C 
{4 Wy TO ſoda 
|| CN & Fo. AX.  falt, 
i | 2 | {mall 
1 8 up t 
Aj Of the Fixed Salts and Earth of. Vegetables. char 
6 10 | f . frequ 
a Fn ſettle 
[Mi whicl 
[ L | | at le 
| "HEN a vegetable coal is burnt, there remains 2 =p 
4 grey, blackiſh, or white matter, according w © 
It! the nature of the coal. This ſubſtance, which is called : . 
aſhes, is of a very compound nature. When the char- FY Fi | 
| | coal is thoroughly. burnt; it contains only different faline 1 
1 and earthy ſubſtances, mixed with a little iron and a 5 l 
little manganeſe. When, again, the charcoal does not 3 
| burn very freely, the aſhes produced from it ſometimes 155 . 
ö contain a little inflammable matter which has not been be by 
[ conſumed. M. Lavoiſier, on examining the aſhes of the obey 
| wood made uſe of by the manufacturers of ſaltpetre, 7 8 
4 found it to contain extractive and refino-extractive mat- iow: 6 
i | ters. The faline ſubſtances obtained by lixiviation from Bl :. prep 
1 the aſhes of charcoal, have received the name of the c. by 
{i Fixed Salts of Plants. There are three ſorts of ſals WF : 
i" obtained by the incineration of vegetables, the nature 2nd ty 
j | of which we ſhall here deſcribe. _ The fo 
Wl I. Potaſh, which is prepared in the North by bum I pda th: 
i ing wood, which they there poſſeſs in great plenty» Wi T1... 
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This ſalt is very impure ;' it often contains combuſtible 
matters by which its whiteneſs is impaired, a varie= 
ty of neutral falts, ſuch as ſulphate of potaſh ſoda and 
lime, muriate of potaſh and ſoda, a little carbonate of 
{oda, oxide of iron, and earthy matters. To purify this 
alt, and extract from it pure potaſh, it is diſſolved in the 
{malleſt poſſible quantity of cold water. The fluid takes 

up the alkali, with ſome neutral ſalts; and the earth, 
charcoal, iron, and ſulphate of lime which the potaſh 
frequently contains, are ſeparated by filtration. The ſo- 
lution is evaporated to a pellicle, and then ſuffered to 
ſettle and cool, in order that the different neutral ſalts il 
which it contains may be formed into cryſtals. When, 1 
at length, after repeated filtration, evaporation, and 9 
cryſtallization, the lixivium ceaſes to afford neutral ſalts, 


5 it is evaporated to dryneſs, and calcined. The ſalt thus 

5 obtained is carbonate of potaſh, intermixed with cauſtic 

| potaſh, Ir always contains, however, ſome neutral ſalts, 

. 

5 and a ſmall portion of earthy matters, which may be ſe- wy” 
parated by forming theſe ſalts and earthy matters into a 8 
a 5 A 3 | 

ſtrong ſolution with water, ſuffering that ſolution to ſettle 

ot | Ee hols Ne co bg: | 

: and reſt for ſome time, and then ſeparating, by filtra-' 

ton, the ſediment thus formed. The potaſh may now 

en 

* be uſed with confidence as pure, even in the niceſt che- 

mical experiments: | 

e, 2. Soda is the reſidue remaining after the combu- | 

. ſtion of certain plants which grow on the ſea ſhore. It 

= is prepared at Alicant, in Languedoc, at Cherbourg, 

0 Kc. by the combuſtion of various plants. At Ali- 


cant, the kali is employed; at Cherbourg, the algas 
and fucus, commonly known by the name of varech. 
The former of theſe plants contains a good deal more 
ſoda than the other; which indeed affords bur very little. 
Theſe plants are made yery dry, and burnt over a trench. 
Vox, III. G At 
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At Cherbourg, when the combuſtion is conliderably ad- 
vanced, and the aſhes are become very hot, they are 
violently ſtirred and kneaded together with large poles, 
By this motion, the ſubſtance, being hot enough to ſuf. 
fer a fort of ſemi-yitrification, is formed into 894. hard 
pieces, which are ſold in commerce under the names of 
ſtone-ſoda, ſalicore, falicote, la marie, and alun catin. The 
names by which ir is chiefly diſtinguiſhed, and which de? 
note its particular ſtare, are thoſe either of the country 
from which it comes, or the plant from which it is ob- 
tained. The ſoda of Alicant, called alſo bara, is the 
beſt for the purpoſes of chemiſtry, and of all uote arts 
in which fixed alkali is neceffary. 


The ſoda of Cherbourg, or varech, contains leſs alkali, 


and ſhould not be uſed in chemiſtry ; but in glaſs-works 
it is very advantageouſly employed; for it contains vi- 
treous frit, which anſwers the purpoſes of the glaſs- 
maker, by promoting the vitrification of che other mat. 
ters. 

Common ſoda, chemically conſidered, is a compound 
of cauſtic ſoda, carbonate of ſoda, a ſmall proportion of 
carbonate of potaſh, ſulphate of potaſh and ſoda, muriate 
of ſoda, charcoal, iron in the ſtate of Prufjzan blue, as 
has been obferred by Henckel, and earth partly free, 


partly combined with fixed alkah, as in that of Cher- 
bourg. To ſeparate theſe ſubſtances, and obtain the 
carbonate of ſoda in a pure ſtate, they are formed into 


a lixivium with cold diſtilled water: this lixivium is fil 


_ trated, in order to ſeparate the earth, the iron, and the 


carbonaceons matters : laſtly, it is evaporated in the 
fame way as potaſh. This alkali. is more caſily pu- 
rified than potaſh; for as it cryſtallizes ſooner, it ſepa- 


rates more readily from the cauſtic ſoda. It however 


carries with it, _ it cryſtallizes, ſome of the _ 
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falts and the Pruſſian blue contained in the lixivium, 
which can be ſeparated only by n ſolation, and 
ſucceſſive cryſtallization. 

There are fixed ſalts prepared in pharmacy, which 
1525 been ſtrongly recommended by Takenius, and till 
bear his name. That chemiſt's proceſs conſiſts in put« 
ting the plant from which the ſalt is meant to he extract- 
ed into an iron pot, and heating that veſſel till its bottom 
become red-hot : the plant is conſtantly. ſtirred, and ex- 
hales a. good deal of ſmoke © at length it kindles: it 
muſt now be covered up with a lid, which may ſuffer 
the ſmoke to eſcape, but extinguiſh the lame. By this 
means the plant is gradually conſumed. When reduced 
to a ſort of blackiſh cinder, it is lixiviated with boiling 
water; and, on evaporating that lixivium to dryneſs, 
a yellowiſh or brown ſalt is obtained. That falt is of- 
ten alkaline, but very impure; it contains a good deal 
of extractive matter from which it derives a colour, and 
* which is mixed with all the neutral ſalts contained in the 
plant: it is in a ſort of ſaponaceous ſtate, which makes it 


f 
f very fit for being employed in medicine. But we mult 
5 not imagine that it poſſeſſes all the virtues of the plant 


from which it was extracted; for the combuſtion neceſ- 
arily alters the principles of the plant. It would be 
worth while to examine, by a chemical analyſis, the ſeve- 
rl fixed ſalts prepared in Takenius's way, in order to 
diſcover what ſaline and extractive ſubſtances they con- 
ain; and to aſcertain their virtues, and the quantities in 
Fhich they are to be adminiſtered. | 

4. When the aſhes of vegetables are deprived, by lix- 
hiation, of all the ſaline matters which they contained, 
be reſidue is nothing but a pulyernlent ſubſtanee, more 
or leſs white or coloured, inſipid, inſoluble in water, and 
wich has been hitherto thought to conſiſt of earths. 
G 2 The 
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The magnet attracts iron from this matter. This iron, 
as well as the manganeſe which has in like manner been 
for ſome time obtained from this reſidue of vegetables, 
mult have exiſted ready formed in the plant. A num 
ber of naturaliſts are of opinion, that plants owe their 
colours to iron. M. Baume, who, in his memoir. on 

clays, mentions the earthy reſidue of vegetables, affirms, 
that it forms, with the ſulphuric acid, alum and ſulphate 
of lime a little different from that which, owes its form- 
ation to pure calcareous earth. From this M. Baume 
concludes, that the earth of vegetables conſiſts, of clay, 
and of another earth, nearly of a ſimilar nature with 
calcareous earths; yet diſtinct from theſe, as it does not 
form quick - lime by the action of fire. He thinks that 
clay is formed in theſe ſubſtances by the colliſions to A 
which ſiliceous earth is expoſed in them, and by the 


of 


action of the acids with which it combines; and that tene 

5 formed, paſſes into the ſtate of calc: ble te 
clay, once formed, paſſes into the ſtate of calcareous | 

tions 


earth, in conſequence of undergoing new elaborations in 


the tubes of vegetables. | eltect , 


We cannot help obſerving in this place, that the dil. Fer 
coveries made in Sweden concerning the faline nature of Wi et 
the bones of animals, —which are to animals preciſely their 1 
what the fibrous texture of plants is to vegetable bodies, of or 8 
ſeem to ſuggeſt, that the reſidue of vegetables is any thing 5 e 

rather than an earth. Perhaps an exact analyſis, ſuch as has * ar 
not yet been made, might ſhew, that what has been taken uftcie 
for an earthy matter, is rather calcareous phoſphate; wh t 
at leaſt we may ſuſpe& as much from the experiments of arly uf 
Margraf and M. Berthollet, who have obtained pho: Ther 
phorus from the grains of muſtard, from the gluten, and WY bis fern 
from various other vegetable matters,—as well as from the 5 F: by 


experiments of M. Haſſenfratz, who has extracted phol- 


phoric acid from a great many marſh plants. 
| CHAP 
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c HAP. XXII. 


a Of Fermentations in general, and of the Spiritous 
| 5 Fermentation in particular. 


FTE R conſidering vegetables in the ſtate in which 
nature preſents them to our obſervation, we may 
attend to the alterations and changes which they are lia- 
ble to ſuffer from various circumſtances. The altera- 
tions depending entirely on their nature, are always the 
elfect of a phænomenon, called fermentation. 
" Fermentation is a ſpontaneous motion which ariſes in 
, : 
vegetables, and ſometimes produces a total change of 
their properties. This motion is peculiar to the fluids 
of organic bodies; and no ſubſtances, but ſuch..as have 
been elaborated by the functions of vegetable or animal 
life, are ſuſceptible of it. Chemiſts have not inſiſted 
ſufficiently on this important truth, the application of 
which to the phænomena of organized ſubſtances is ſingu- 
larly uſeful in medicine. 

There muſt ſeveral circumſtances concur to promote 
this fermentation. Such as, 

1. A certain degree of fluidity, Dry ſubſtances ſulfer 
ao fort of fermentation, 
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2. A more moderate or a more intenſe heat. The de. 
grees of heat vary with the ſorts of fermentation; but 


= cold ſtops the-progreſs of every kind of fermentation, tib 
1 Boerhaave, and after him other chemiſts, have diſtin- Y 
. guiſhed fermentation into three kinds: Spiritous fermenta. no 
Wo | tion, which produces alcohol; - acetous fermentation, which is t 
| affords vinegar or acetous acid and putrid fermentation, 
or putreſaction, which produces ammoniac. It is to be mu 
obſerved, that there are ſeveral fermenting motions, which 4 
{vl cannot be referred to any of theſe three claſſes of ferment. tion 
i + ation—Snch, perhaps, are the fermentations of bread, 1 
Ell of inſipid mycilages, of colouring matters, &c. It has atio 
i been thought, that fermentations always ſucceed each o- acco1 
'! | ther in the order in which we have mentioned them : but to di 
0 there are bodies which become acid, without paſſing pre 1. 
Wt viouſly into the ſtate of putrefaction; and, in other in- more 
1 ſtances, putrefaction takes place without being preceded tion 
3 1 by the two other ſpecies of fermentation. We may like. 2. 
| wiſe obſerve, thar the internal motion of maturation ſeems in pr 
1 to conſtitute a ſpecies of primary fermentation, which whol« 
| [ calls forth the ſaccharine matter from a latent ſtate. It 3. 
Wi is ſpiritous fermentatiou which affords alcohol. In order BF turbid 
1 li to become well acquainted with the phenomena of this all pa. 
{18 ſpecies of fermentation, we may conſider, 1. The condi 4; 
WY tions neceflary to its production; 2. The phenomena the A 
| which accompany it; 3. The ſeveral matters ſuſceptible WF event 
pd: it 3 3, Ihe 2 of that internal motion; 5. The $7 
product which it forms. ed, anc 
It is well known to chemiſts, that all 3 matters Wl elaſtic 
are not ſuſceptible of ſpiritous fermentation, and that, in 3 
order to its taking place, ſeveral different circumſtance 
muſt concur. "Theſe we are to conſider as neceſſary con- 
ditions of ſpiritous fermentafion, 4 


* 


Thek 


— 


Theſe conditions are, 

1. A ſaccharine mucilage. No other matter is ſuſcep- 
tible of ſpiritous fermentation. 

2. A ſomewhat viſcous fluidity. Too fluid a juice is 


is too thick, 
mur's, or from fifty five to ſixty-five of Fahrenheit's. 


tion may be excited. 

When theſe four conditions coneur, ſpiritous ferment- 
ation then takes place; and certain phænomena invariably 
o- accompany it. The following is what I have been able 
ut to diſcover by obſervation concerning it. 

c- WH 1. A motion is raiſed in the liquor, which . 
n. more and more conſiderable, till, at length, the fermenta- 
ed tion is fairly eſtabliſhed through the whole maſs, - ” 

te. 2. The bulk of the mixture is conſiderably enlarged, 
ms in proportion as the motion is commanycated through the 
| whole mals. 

3. The liquor loſes its tranſparency, and is rendered 
turbid by opaque filaments appearing in motion through 
all parts of it, 

4. There is a heat produced, amounting, according to 
the Abbe Rozier, to eighteen degrees of Reaumur, or 
ſeyenty-two and one half, Fahrenheit. 


ed, and ſwim, i in conſequence of the diſengagement of an 
elaſtic fluid. 


83 diſengaged. That gas forms a ſtratum above the li- 
quor, in the veſſel containing it, which may be caſily di- 
ſtinguiſned from common air. It was on air thus produ- 
ted, het Dr Pridtiey and the Duke de Chaulnes made 
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no more ſuſceptible of ſpiritous fermentation than one that 
The heat of from ten to fifteen degrees i in Reau- 


4. A conſiderable maſs of matter in which a rapid mo- 


5. The ſolid parts intermixed with the liquor are raiſ- 


6. There is a conſiderable quantity of carbonic acid 
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their fine experiments. It extinguiſhes lights, and proves 
fatal to animals. It produces from lime- water a chalky 


precipitate : Cauſtic alkali it cauſes to cryſtallize perfect. 


ly. This acid is what renders the employment of thoſe 


who are engaged in condufting fermentation. la yery 
dangerous to health. 
7. The diſengagement of this gas is ade with the 


: forcijtion of a great many bubbles, in the viſcid liquor 
through which the carbonic acid muſt paſs. | 


All theſe phænomena ceaſe by degrees, as the liquor 
loſes its ſweet taſte and ſaccharine nature, and becomes 
briſk, pungent, and capable of producing intoxication. 

Men have been taught by neceſſity to prepare ferment- 


ed liquors from many different vegetable ſubſtances. But 


experience has evinced, that none but ſaccharine mat- 
ters are properly ſuitable for this purpoſe. The ſaccha- 
rine matters which are moſt commonly uſed in-the prepa- 


ration of fermented liquors, and which, therefore, beſt 


deſerve to be examined here, are the following: 
1. The juice of the grape, properly ſo called, produces 


wine, the beſt of all fermented liquors. In learning the 
art of cultivating vines, which is of great importance, it 


will be proper to examine, 1. The nature of the ſoil on 
which the vine grows; a dry parched ſoil is known to 
be very favourable to this plant, as it does not thrive 
well in a ſtrong fat ſoil: 2. The mode of managing and 


_ cultivating this vegetable; it is to be pruned, and its 


branches bem down, to hinder the ſap from flowing in 


its uſual direction. Care muſt be taken to have the vine 


expoſed to the ſun, particularly to the reflection of his 
rays from the ground, &c.; and it does not need to be 
ſupplied with any ſort of manure, &c. :—3. The hiſtory 
of the vegetation of the vine, its expoſure, its flowering, 
and the formation and, ripening of the grape:—4. That 
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of che accidents to which it is liable from froſt, rains, 
moiſture: 5. The ſeaſon of the vintage, which ſhould 


be dry and hot. When this previous knowledge is ac- 


quired, the art of making wine is next to be conſidered ; 
which conſiſts in putting the grapes, after pulling them, 


into a veſſel expoſed to the heat of fifteen or ſixteen de- 


grees, and cruſhing, ſtirring, and turning: theme ferment. 
ation is then produced, with all its uſual phanomena. 
The juice of the grape, or muſt, ſhould not be either too 
fluid or too thick; when too fluid, it may be thickened 
by boiling 3 when too thick, it muſt be diluted with wa- 
ter. When the wine is made, it is drawn oft, and put 
into open caſks. It there ſuffers inſenſibly a ſecond fer- 
mentation, by which its principles are more intimately 
combined. It precipitates a fine lye, and a ſalt known 
by the name of tartar, which we have examined in a for- 
mer chapter of this yolumie. To preſerve wine, rags dip- 
ped in ſulphur are burnt - in the caſk in which it is gane 
tained. 
It is farther of importance, to be able to diſtinguiſh 
the different forts of wine. France produces a great va- 
riety of excellent wines : thoſe of Burgundy are the beſt 
for conſtant uſe :. their principles are ſo perfectly com- 
bined, that none is predominant over the reſt. The vines 
of the diſtri of Orleans acquire nearly the ſame quali- 
ties with thoſe of Burgundy, when time has mellowed 


their harſhneſs, and combined the exceſs of ſpirit or al- 


cohol which they contain. The red wines of Champagne 
are very excellent, and of a delicate flavour. The white 
wine of the ſame coumry which does not ſparkle, is 
much better than that which ſparkles ; for the taſte of 
the latter is tart and ſouriſh ; and beſides, it owes its 
quality of ſparkling to its containing carbonic acid, in 
n of having been bottled before the ferment- 

| ation 


ation bad 1 finiſhed... The wines of Languedoc and 
| Guyenne are deep-coloured, and highly tonic and ſto- 
. machic ; eſpecially when old. The wines of Anjou are 

| -Amoghr ſpiritous, and therefore ſoon intoxicate. Ay 
to foreign wines; thoſe of Germany known by the 
name of Rheniſh and Moſelle wines, are white, very 
ſpiritons, and of a freſh poignant taſte : They very ſoon 
intoxicate. Some Italian wines, ſuch as thoſe of Orviet- 
to, Vicenza, and Lachryma Chriſti, &c. are well ferment- 
ed, and not much inferior to good French wines. Thole 
of Spain-and Greece are, in general, ſweet, crude, im- 
perfectly fermented, and very unwholeſome. We muſt, 
however, except thoſe of Rota and Alicant, which are 
deſervedly eſteemed very uſeful ſtomachics and cordials, 

2, Apples and pears afford cyder and perry : Theſe 
are pretty good liquors; and M. D'Arcet has ſhown, that 

brandy may be obtained from them. 

3- Cherries afford a pretty good wine, from which 
chat ſ pecies of brandy which the Germans call &:rchen- 
waſſer is extracted. 

4. Apricots, en and plums afford a ſpecies, Not 
= ſo good. 

5. Sugar diflolved in water eaſily ferments. From 
this ſort of wine, prepared from the juice of the cane, 
there is a ſpirit extracted, which is known by the names 
of taffia, rum, guil dive, &c. 

6. Gramineous ſeeds, and of theſe eſpecially barley, 
afford a ſort of wine, called beer. The following are the 
proceſſes of the art-of brewing : The barley is ſteeped 
in water for thirty or forty hours, to ſoften it. It is 
then laid in a heap, and left in that ſtate till it begin to 
- germinate, It is then dried in a kiln ; and the buds are 

ſeparated by ſifting : after which, it is coarſely ground 
into what is called . The malt is put into a 2 te 
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called the gg” and EE water —_— upon it to. d- | 
ſolve the mucilage, This being drawn off, a ſecond 
quantity of hot water is poured upon the malt; and in 
like manner drawn off. This fluid is called wort, and 
boiled with hops; after which it is put to ferment, with 
yealt, into a veſſel called the cooler, When the fermenta- 
tion begins to ſubſide, the beer is ſtirred, and drawn of - 


into caſks. The ſecond fermentation throws up a ſcum 


called yeaſt, which is kept for fermenting future brew- 


ings. Germination calls forth, from a latent ſtate, a cer- 
tain ſaccharine matter in barley, to which malt owes its 


| property of affording a wine. A fimilar liquor might be 


prepared from moſt other gramineous ſeeds, - 
All theſe fats concur to ſhow, that the Cath 


| matter is the only principle of vegetables ſuſceptible of 


ſpiritous fermentation, and that water is neceſſary to the 


production of this inteſtine motion, M. Lavoiſier thinks 


that the fluid is decompoſed in the operation; its oxige- 


nous part combines with the carbonaceous matter of the 


ſugar to form carbonic acid, which is diſengaged during 


| the fermentation; while the bydrogene, the other prin- 


ciple of the water, uniting with the oil of the ſaccharine 
body, forms a very light and ſubtle combuſtible body, 
which contains much leſs carbonaceous matter than ſugar, 


and is much lighter, and much more 3 and 


conſtitutes what is called alcohol. 

The product of all theſe fermented ee is a pe- 
culiar liquor, more or leſs coloured, of an aromatic ſmell, 
of an hot, poignant taſte ; which, when taken in a ſmall 
quantity, re-INVIgorates the fibres, and, when drunk in too 


great abundance, intoxicates; and is known over all the 


world by the name of Wine. 
The wine of grapes, for inſtance, is a compound con- 
iſting of a large proportion of water, —an aroma, peculiar 
e 5 | to 


"Io Spiritus Fermentation. 
tc esch different ſort of wine. — alcohol. —an eſſential ſalt, I dbl 
called fartar, and an extracto- reſinous colourin g ae e. -adiq 
„ Which red wines owe their colour. | ate. 
Before proceeding to explain the means by which time 


HE chile principles may be ſeparated, it may be proper to WM iafan 
give ſome account of the properties and uſes of pure un- WI Chat 
altered wine. Wine, by means of the water, alcohd|, hol, a 

and eſſential acid ſalt which it contains, is capable of dil paren 
ſolving a great many bodies. It unites with extracts, re- o it 
ſims, certain metals, &c. Theſe are the properties which howe 
Izuder wine fit for entering into medical preparations, when 
Pheſe preparations are, 1. Emetic wine, which is pre- that 3 
»;pared by macerating four ounces of  crocus metallorum in Wt Alco 
z2twopounds of good white wine. The liquor is filtrated, or WM brand 
rather made uſe of in a turbid ſtate, as a powerful ſtimulus colon 
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5 chbullition, 


in caſes of apoplexy, palſy, &c.—2. Chalybeate wine, pre- be ob 

pared by digeſting an ounce of iron filings with two are n 

pounds of white wine. It is an excellent tonic and ape. tally 

rient.—3. Vegetable wines, which are prepared, A, ei. gain 

ther with red wine, in which aſtringent, aromatic plants du 1 

are macerated ; or, B, with Spaniſh wine. Both the wine cated 

| of ſquills, and the liquid laudanum of Sydenham, are been 

by | prepared with this ſpecies of wine. The latter of theſe ſitend 
| | | is prepared by digeſting, for a number of days, two rated 
Ul! ounces of opium cut into flices, an ounce of ſaffron, and tinctu 
0 a drachm of cinnamon and cloves, in a pound of Spaniſh evapo 
| ih wine. This mixture, taken in dozes of a few drops, is Wl i; ſol 
100 an excellent calming medicine, eſpecially when there is b 
+l reaſon” to fear that opium might weaken the patient too Wl bas t. 
10 much, or might hinder ſome uſeful evacuation. | this a; 
0 il The action of fire is commonly uſed to decompoſe wine, water 
1 and ſeparate 1 its different principles. The liquor is diſtil- which 
il | led in an alembic of copper plated with tin, with a re- alread 
1 ceiver adapted to it, Aſſoon as the wine is heated to (ib; 
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ebullition, it affords a white fluid, in a ſmall degree opaq 
and milky, of a hot, poignant ſmell, and of a ſtrong, . 8 
taſte. This fluid is collected into the receiver, till ſuck 
time as the vapours exhaling ceaſe to be ſuſceptible of * 
inflammation by the contact of light. This product is 
what is called Brandy : It is a compound of water, alco- 
hol, and a ſmall quantity of oil, which obſcures its tranſ- 
parency while it is diſtilled, and afterwards communicates 
to it a yellow colour. The colour of old brandy is not, 
however, owing ſolely to this oil which paſſes with it 
when it is diſtilled, but rather to the extractive matter of 
that part of the wood of the caſks which it has diſſol ved. 
Alcohol, as we ſhall hereafter ſee, is extracted from 
brandy. Wine, after affording brandy, aſſumes a deeper 
colour, and a harſh, acid taſte; it is alſo turbid, and may 
be obſerved to contain a great many ſaline cryſtals, which 
are nothing but tartar. This fluid now, therefore, to- 
tally decompoſed, and its original properties cannot be a- 
gain communicated to it, by combining the ſpiritous pro- 
duct with the reſidue : The analyſis is therefore compli- 
cated, The reſidue of wine from which brandy has 
been extracted, takes, by evaporation, the form and con- 
ſiſtency of an extract. The colouring part may be ſepa- 
rated by alcohol, which does not affect the tartar. This 
tincture is not liable to be precipitated by water. When 
evaporated to dryneſs, the reſidue readily takes fire, and 
is ſoluble in water. It is, in its nature, a true reſino- 
extractive, which the alcohol formed by the fermentation 
has taken up from the pellicles of the grapes. From 
this analyſis it appears, that wine is actually compoſed of 
water, alcohol, tartar, a colouring matter, and an aroma, 
which is deſtroyed or modified by the action of fire. We 
already know the nature and properties of moſt of theſe 
ſubſtances: we have only alcohol to examine. 
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Diſtillation of Wine. 


e ive procted to ſpeak: of this produR; it will be 
proper to ſay ſomething concerning a ſubſtance which h 


ipitated from wine while it ferments, and is called 


lees. It conſiſts of the ſeeds and ſkins of grapes, impure 
tartar, and ſulphate of potaſh or vitriolated tartar. Ir is 


obtained from brandy by diſtillation with naked fire, 
When treated in a retort, it affords an acid phlegm, and 


ammoniac; and its coaly reſidue contains carbonate and | 


ſulphate of potaſh. The lees of wine, incinerated in the 


open air, afford cauſtic potaſh, mixed with carbonate and 
ſulphate of potaſh; a fubſtance known in the Arts by 


the name of cendres graveltes. The particulars which 
we' are to relate concerning the properties of alcohol, 


will complete what has been here ſaid concerning the 


properties of tees: 
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CHAP. XXIII. 


* 


Of Alcohol, or the Product of Spiritous F ermentation. 


S- A. > a K & 


2 


5 


RANDY, obtained from wine by diſtillation with 
naked fire, is a compound of alcohol, water, and a 
ſmall portion of oily matter. - Diſtillation is employed to 
ſeparate theſe ſubſtances, and give the alcohol pure. 
There are ſeveral proceſſes for the diſtillation of alcohol. 
M. Baume recommends the diſtillation of brandy on a 
balneum-mariz, to be repeated as often as may be ne- 
ceſlary for the extraction of all the ſpirit which it con- 
tains. He directs, to ſeparate the firſt fourth part of the 
product of the firſt diſtillation, and, in like manner, the 
firſt half of the product of the ſucceeding diſtillations ; then 
to mix all theſe firſt products together, and rectify them 
by a gentle heat. The firſt half of the liquor which 
paſſes in this rectification, is the pureſt and ſtrongeſt al- 
chol : the reſt is a weaker alcohol, but {till better for 
ordinary purpoſes. Rouelle directs to extract, by di- 
fillation on a water · bath, one half of the brandy made 
ae of: this firſt product is common alcohol. By recti- 
fying it twice, and reducing it to about two thirds of its 
Tiginal quantity, the ſtrongeſt alcohol is —_—_—_ 5 
This, 
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"diſtilled with water, to ſeparate the oil by which it 1s 
altered. 'This alcohol, after the diſtillation with water, 


| ios-pertealy pure. The reſidue of diſtilled brandy i; 


different degrees of ſtrength. Attempts have Jong been 
made to diſcover ſome means 'of aſcertaining its purity 


buſtion is ſufficiently ſtrong for extracting all the phlegn 


This, according to Kunckel's proceſs, is to be a8 


is reQified ; and the operator is now certain of its be. 


nothing but water impregnated with ſome particles of 
colouring matter, with a peculiar oil W on its * 


It way be naturally inferred, that this aid being | pre- 
pared by various proceſſes, will be, at different times, of 


It was at firſt thought, that the alcohol which burns 
readily and leaves no reſidue, muſt be very pure: But, 
it is now known, that the heat produced by its com- 


which it may contain. Powder has been propoſed as a teſt WI : P. 

of its purity. Alcohol that does not kindle gun-powder, i 4 
 whenit is itſelf kindled and applied to it in a fpoon, is Whic 
conſidered as bad; but, if it does kindle the powder, i WM ©* in 

is thought very WY This proof, however, is fall: WI ate. 
 cious ; for when any conſiderable quantity, even of the hot 
beſt victhal; is poured on a little powder, the water expol 
which it affords as it burns, moiſtens the powder ſo as to Wl * aſct 
hinder it from kindling; whereas, again, the ſame pow: 18 2 
E. 


der may be kindled, by burning at its furface a very 
ſmall quantity even of phlegmatic alcohol. This merhol Wl bbe fi 


of proof is, therefore, not more certain than the former molt 1 

| Boerhaave gives a very good proceſs for aſcertaining the * g0⁰⁰ 
purity of alcohol. It conſiſts in caſting dry powdered led; t 
potaſh into the alcohol under examination.” The potal " ſpi 
, al 


enters into union with the ſuperabundant water of the 


alcohol, and forms with it a more ponderous and a higher: N Wh 
coloured fluid, which. does not mix with the alcohol, 2 175 
ol 


ebe Ws, 113 


ſighs under. it, Laſtly, M. Baume, proceeding upon this 
principle, that the purer alcohol i is, ſo much the more 
does its levity exceed. that of water, has contrived an 
arcometer, by means of which the degree of the purity 
of this, or of any other ſpiritous liquor, may be accu- 
rately aſcertained. When that inſtrument is immerſed 
in alcohol, the purer the fluid is, ſo much the deeper 
does it fink. He has aſcertained by a number of accu - 
rate experiments, that the pureſt and moſt highly recti- 
fied alcohol gives thirty-nine degrees of his areometer, 
equal to ten of Reaumur's thermometer. The method 
of conſtructing this inſtrument, with the reſults which 
alcohol affoxded when mixed with various quantities of 
vater, may be ſeen. in his Elements of Pharmacy, and 
may be applied to determine the ſtrength of ſpirit of 
wine by the hydrometer. FO 

Pure alcohol, obtained by the procels aboye deſcribed, 
is a tranſparent fluid, very moveable, and very light, of 
which fix drachms and forty-eight grains may be contains 
ed in a bottle capable of holding an ounce, of diſtilled | 
water. Its ſmell is poignant and agreeable ; ; its taſte - 
hot and pungent. It is exceedingly volatile. When 
expoſed even to a ſlight degree of heat in cloſe veſſels, 
It aſcends, and paſſes unaltered into the receiver. By 
this means it is concentrated; and any little water which 
it might, contain, Is ſeparated from it. On this account 
the firſt portions are the ſweeteſt, the pureſt, and the 
moſt volatile. It was formerly thought, that there was 
good deal of air diſengaged from alcohol when diſtil- 
kd; but what was thought to be air, is now known to be 
the ſpirizous part of the fluid, which eſcapes from the wa- 
ter, and is volatilized in the ſtate of 3 

When alcohol is heated, in contact with air, it ſoon 
kindles, and burns with a light flame, the middle of which 

„ H | is 


— IA” oa eo any — p 3 & n _— — == 
J — = FR amt 5 — 3 = - 
= owl — = — — = YR * E 
Wo + * * — —— r G8 (7.00 
TO * 2 : % 1 4 = — - 
— - * Es ah & +: — — 3 
= — — 3 9 — =_ Ow = 4a 
- * > — = — ES. — TE. 
1 wh IF \ T * va 2 E * = — * — 
* F e of 48; W 40, WTI OE NOTE ED "VER , "one ay — 
— 12. = Ih ah \ IE * 


— on —e ae www 
— — — Net pn os * 
2 22 1 7 L __ 
* 9 I I AR” > Roy "nA EI 
* — — — — — 4 ens : 
* 3 18 "Ay 27 70G 397 


tained, that its flame is not accompanied with any ſoot or 


the ſame ſtate with diſtilled” water. This phenomenon 


is at preſent known concerning the hydrogenous gas ob- 


fact from which it appears that alcohol contains à great 


this liquor is ſtill unknown. 


A 


4 


is white, and the edges blue 11 i had been well dephlegm- 
ated, it. burns in this manner without leaving any 'refi- a 
due. Various chemiſts have attempted to diſcover What 
products alcohol afforded when burnt. They have aſcer- 


ſmoke, and that the products volatilized prove to be no- 
thing but pure water, inſipid, inodorous, and perfectly in 


induced Boerhaave to think that the flame was owing to 
the water; and his opinion receives confirmation from what 


tained from the decompoſition of water, and coneerning 
the compoſition of water by the combuſtion of the ſame 
gas with vital air. M. Lavoiſier, on burning alcohol in 
a chimney, which was ſo conſtructed and diſpoſed as to 
collect the vapours, diſcovered, that the quantity of water 
obtained, is greater than the quantity of alcohol burnt: A 


deal of hydrogenous gas. On the other hand, M. Ber. 
thollet has remarked, that when a mixture of alcohol and 
water is burnt, the fluid reſidue precipitates lime water. 
This experiment ſhews, that alcohol contains a little car- 
bonaceous matter, which, by irs combu ſtion, or eombina- 
tion. with' oxigene; forms carbonic acid. Chemiſts have 
entertained different opinions concerning its nature. Stall, 
Boerhaave, and ſeveral others, have conſidered this fluid 
as a compound of a very ſubtle oil, with an attenuated 
acid, and water. According to this opinion, therefore, it 
is a ſort of acid ſoap. Others, at the head of whom Car- 
theuſer and Macquer deſerve to be named, think alcohd 
to conſiſt of phlogiſton and water. The true marry a 


Alcohol, when expoſed to the air, is ei at the 
temperature of ten degrees aboye the freezing point, and 
C _ 
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ſeaves no reſidue, except a little water, when it has not 
deen ſufficiently dephlegmated. The hotter the atmo» 
ſphere, ſo much the more rapid is this evaporation. It is 
attended with a greater or a leſs degree of cold, according 
to its rapidity, - At 68 degrees of heat above o in Reau- 
mur's thermometer, 18 * F RON coun takes rhe ; 
form of an elaſtic fluid. e 10 05 
Aleohol combines e water in any proporeſon; im is 

t perfectly ſoluble in it. This ſolution is attended with 
„beat, and forms different ſorts of brandy, the ſtrength of 
8 which is in proportion to the quantity of the alcohol. So 
ie ſtrong is the affinity of combination between theſe two 
1 Wl fuids, that water is capable of ſeparating from alcohol 
many of the other bodies which may be united with ir; and 
again, alcohol decompoſes moſt ſaline ſolutions, and preci- 
pitates the ſalts. On account of its poſſeſſing this pro- 
perty, Bouldue has propoſed the uſe of aleohol to precipi- 
tate the ſalts contained in mineral waters, and obtain them 


nd without alteration. 
ter. Alcohol does not the on pure rb We know not 
ar- rhether it be liable to be altered by barytes or magneſia. 


Lime appears to be capable of producing ſome change up- 
on it; for when alcohol is diſtilled on that ſalino- terreous 


ave 
all, ſobllance, the fluid acquires a peculiar ſmell. But this 
gu hnomenon has not been ſufficiently attended to. 

The fixed alkalis actually decompoſe alcohol, as is prov- 


u by the preparation known in pharmacy by the name 


re, it op 

Car: F acrid tincture of tartar. In preparing this medicine, 
cobdl e dvantity of potaſh is melted in a crucible, aud either pul- 
te of eieed hot, or put into a matraſs: highly dephlegmated 


(cohol is poured, to three or four fingers depth, upon the 
lt: the matraſs is cloſed with another of à fmaller ſize 5 
le are hated together, and the whole is digeſted on a 
ad-bath, till the alcohol acquire a reddiſh colour. Ei- 
A 2 | ther 


i 216 8 . Alcohdl, | 


1 . 4 


| Hr wor o js at rin the es of theo: 
ſel. By diſtilling the acrid tincture of tartar, ' we obtain 1 

| | an akobol of a fweet ſmell, but little altered ; and there ; 
; remains in the retort a matter reſembling a ſapondceom F 
extract, which, when diſtilled by naked fire, affords alco- Y 
hol, ammoniac, and a light empyreumatic oil. After thi F 

| operation, a little charcoal remains, which is found to con- bd 
tiain the potaſh. From this experiment it would appear 
chat alcohol contains an oil which the fixed alkali ſeizes 15 
and forms with it a real ſoap that is found in the portion * 

of the alcohol which has not ſuffered decompoſition. The J. 
ilium of Paracelſus differs from the acrid tincture of tur. — 

tar, only in that the fixed alkali employed in the prepat - 50 - 
tion of it, appears to have been reduced to a cauſtic ſtate þ Fl 
by dhe metallic oxides with which it was heated. The ff , 
martial, jovial, and cupreous reguli of antimony, of each , 2 

four ounces, are fuſed together, reduced to powder, and — 

A detonized with eigbreen ounces of nitre; and as much . . 
__ -— tar: they are urged with fire till they melt; the mixture of 4 
zs then pulyerized, put into a matraſs, and highly dephlegn- pres. 
ated alcohol poured upon it, to the depth of three d line 


four fingers breadth. This mixture, digeſted on a fn. «1... 
bath, aſſumes a beautiful red colour, deeper than that of fh 957 
the acrid tincture of tartar, and exhibits all the ſam: 


| lows 

phenomena. That rinQture may be rendered entire b 5 
milar to the lilium of Paracelſus, by digeſting alcohol a order 
cauſtic fixed alkali, inſtead of ufing fixed ſalt of tartar Lime 


which is not entirely deprived of its carbonic acid by th 
ation of fire, unleſs it be kept for a long time red ho 
M. Berthollet is convinced that theſe tinctures are 10 
thing but ſolutions of cauſtic potaſh in alcohol, and thi 
they afford an happy mode of obtaining that alkali very py 
as they leave it ſeparate by evaporation. Alcohol act l 
the ſame way on pure ſoda, The acrid tincture of wy 
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>< 


fires. They are employed in all caſes in which the na- 
tural ſtrength of the patient is not ſufficient to ſupport the. 


ver, ſmall-pox of a bad kind, 7 yas 


been examined. 

All the acids exhibit with alcohol phenomena highly 
worthy of obſervation. When a quantity of ſtrongly 
concentrated ſulphuric acid is poured on an equal quanti- 
ty of rectified alcohol, a remarkable heat and hiſſing 
take place. The two ſubſtances become coloured; and 
there is, at the ſame time, exhaled from them a ſweet 


| golden rennet. If the retort in which this mixture is 
| uſually made, be placed on a hot ſand-bath, with two 
large balloons adapted to it, the firſt being' immerſed in 


1. A ſweerſmelling alcohol. 2. A liquor called ether, 
of a very ſweet ſmell, extremely volatile, and whoſe 
preſence is indicated by the ebullition of the liquor con- 
tained in the retort, and by the large ſtriz with which the 
ſides of the veſſel are furrowed. Care muſt be taken to cool 


which ſhew that it is time to change the receiver, in 
order to obtain the æther ſeparate. 4. There is at the 
ſame time volatilized a light yellowiſh oil, which is 
called feveet oil of wine. The fire muſt be greatly mo- 


now remaining in the retort is black, and thick, and 
twells conſiderably. 5. When the ſweet oil is all diſtill- 
e, there likewiſe paſſes ſulphureous acid, which becomes 
| radu thicker, till at laſt it is nothing but black and 


and the Uivw;; are very _ ronics, and itil diſcuf- 


progreſs of his diſeaſe to a criſis, as iN the ms com - 


The action of . N on alcohol has not _ 


ſmell, reſembling that of lemons, or the apple called the 


a veſſel full of cold water, the products obtained are, 


the receiver with wet cloths. 3. After the æther, fol- 
lows ſulphureous acid, the white eolour and ſmell of 


derated after the æther has paſſed ; becauſe the matter 
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in the formation of ether, the ſulphuric acid ſeix- 


dirty calpbarie TY 6. Continuing this operation by t 
a moderate fire, the reſidue is at length ſo much dried 2 
as to take the form and conſiſtency of a bitumen. This 11 
bitumen expoſed to a very ſtrong fire, affords an acid li- th 


quor, and a dry, yellowiſh ſubſtance like ſulphur, M, 
Baume, who has made a long train of experiments on 
ſulphuric æther, has examined this reſidue with a great 
deal of care: He has found in it ſulphate of iron, Pruſ- 
ſian blue, a faline ſubſtance, and a peculiar earth, the 
nature. of which he has not determined. He even al- 
ſerts, that the yellow ſublimate which it affords is no · 
thipg but ſulphur; and that it remains white and pulve- 
rulent, without being kindled on the coals. To theſe 
particulars we ſhall add, that a new quantity of zther | 
may. be. obtained from the reſidue from which æther has 
been once obtained, by adding to it, according to M. Car 
der's proceſs, one third part of alcobo] dephlegmated by 
patath, and diſtilling . that mixture. Theſe diſtillations 
may: be ſeveral times repeated; ſo that from a mixture 
of fix pounds of ſulphuric acid with alcohol, by adding 
to it ſucceſſizely fifteen pounds of the latter of theſe 
fluids, more chan ten pounds of good æther may be ob- 
tained. 

The operation which we have been deſcribing, is, by 
the phenomena which it preſents, one of the moſt fingur 
Jar, and at the ſame time one of the moſt important, in 
ali chemiſtry; as it affords ſome information concerning 
the principles of which alcohol is compoſed. There 
are two opinions concerning the formation of æther; of 
which it is proper for us to give ſome account. Mac: 
quer, Who, as has been mentioned, thinks alcohol 3. 
compound of water with phlogiſton, is of opinion, that 


ing the water of the alcohol, brings it nearer in nature 
| , 5 * ; ; o 10 


7 


[ 


to a. Thus, — to this. opinion, there paſſes, 


middle character between alcohol and oil, which is æ- 
ther and, laſtly, a genuine oil: becauſe the ſtronger 
the heat employed to obtain the æther, with the great- 
er energy does the ſulphuric acid act on the principles 
of the alcohol, Bucquet, ſtruck with a ſtrong objection 
which he made to this theory, namely, its being hard to 
conceive how the ſulphuric acid, impregnated as it muſt 
be, from the time when it begins to act upon the al- 
cohol, with a certain quantity of water, abſtracted from 
that fluid, can, notwithſtanding this dilution, react with 
ſuch force on another part of the ſame alcohol, as to re- 
duce it into an oily ſtate, —has advanced another opinion 
concerning the production of æther. He conſidered al- 

cohol as a fluid compounded of oil, an acid, and water: 
He: thought that, when the ſulphuric acid was mixed 


with alcohol, the reſult of the mixture was à ſort of bi 5 
tuminous fluid, which afforded, by heat, the ſame prin- 
ciples with all the other bitumens, — that is to ſay, a light 


oil, very odorous, and highly combuſtible, a ſort of naphtha 
which was æther, and then an oil, leſs volatile, but higher 
coloured than the former, which is the ſweet oil of wine. 
We will, in fact, ſee, in examining the properties of 
æther, that this fluid has all the characteriſties of a very 

ſubtle oil, ſuch as naphtha. This theory does not af- 
ford a ſufficiently clear explanation of hat paſſes in the 
preparation of æther. It appears, that the alcohol de- 
prives the ſulphuric acid of its oxigene z—that a part of 
the hydrogenous principle contained in the alcohol, com 

bines wich this oxigene to form water and that the 
acohol, after loſing that part of its hydrogene, forms 
ether. But we are not nn e all that paſſes 


in this operation. 3 
Ether, 
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ny 


at the firſt, alcohol a little altered; — then a fluid of a2 
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Ether, FO by the proceſs hire deſcribed; is not 


very pure: It is combined with alcohol and fulphureon; 
acid. To rectify it, it is diſtilled in a retort, on a fand. 


bath, with fixed alkali. . That falt combines with the 


fulptureous : acid, and the ether then paſſes very pure 
© by the moſt moderate heat. By ſeparating the firſt half 


of this product, the æther is obtained! in che pureſt and 

moſt highly reified ſtate. 

Ether is a fluid lighter than alcohol, of : a ſtrong Farber 

ſmell, ſuſceptible of great expanſion, and of a hot and 
ungent taſte. It is ſo volatile, that when ſtirred or 

Fakes, 1 it is difſipated i in an inſtant. When evaporating 

it produces a cold ſufficient to freeze water, as M. Bau- 


mé has ſhewn by his beautiful experiments. It is re- 
duced into a ſort of thereal gas, which burns with a. 


pidiry. Air in which ther is contained, in à ſtate of 
ſolution, will paſs through water without loſing its odour - 


or inflammability. Ether is very caſily kindled, by being 


heated in the open air, or brought into contact with 1 


burning body; the electric ſpark likewiſe kindles it. It 
diſplays a very luminous white flame, and leaves a black 
and ſeemingly carbonaceous mark on the ſurfaces of bo- 


dies expoſed to its flame. M. Lavoiſier has proved, that | 
carbonic acid is formed during the combuſtion of this 
liquor ; ; and M. Schecle, that the reſidue of æther burn 
on a little water contains ſulphuric acid, 

Ather, according to the Count de Lauraguais, is dil 
ſolved in ten parts of water. 'The phenomena which 
#ther is capable of exhibiting with ſaline ſubſtance, 
have not yet been particularly examined. We know 
only | how it reacts on acids. Lime and the fixed alkals 
do not appear capable of producing any alteration upon 
jt. Cauſtic ammbniac mixes with it in all proportions; 
forming with it a matter, the mixed ſmell of which 
o 3 | with 


Ether. _ 


vight produce rev happy effedts i. in ſpaſmodic.comptaines, 
The ſulphuric acid becomes conſiderably hot with ther, 
and is capable of converting a great part᷑ of it into fweer 
oil of wine, by diſtillation. The fuming nitrous acid 
-xcires àa conſiderable efferyeſcence in æther; and æther 
appears to become higher: coloured, and more oily, and 
to acquire greater conſiſtency i in conſequence of the ad- 
mixture of this acid. When mixed with the muriatic 


ſolution of gold, æther rerains a part of the metal, act- 


ing, it would appear, in the ſame way as volatile oils, 
which alſo retain a part of the oxide of gold. It: Al 
ſolves volatile oils and reſins, like alcohol : And ' phytt- 
cians often make uſe of zthereal tinfures, 
Ether is thought a powerful tonic, and a very good 
antiſpaſmodic' medicine. It is adminiſtered in hyſteric 
complaints, and in ſpaſmodic colies. It acts yery ſpeedily 


in promoting digeſtion, when it is retarded by a weak 


neſs of the ſtomach. It muſt, however, be adminiſtered 


with prudence, for it is known to be dangerous when 


taken in too great quantities. It is alſo applied exter- 
nally, with very happy effects, to remove the headach, 
and cure burnings, &c. Hoffman, who paid much at- 
ention to the combinations of alcohol with the ſulphu- 
ric acid, made uſe. of a medicine conſiſting of ſweet oil of 
wine diſſolved in alcohol, which he called his anodyne 
mineral liquor. The Faculty of Medicine of Paris 
haye added ether to that liquor, and have, in their Diſ- 
penſary, directed it to be prepared by mixing two ounces 
of alcohol, which paſſes before the æther, two ounces of 
ether, and twelve drops of ſweet oil of wine. This me- 
dicine is employed in the fame” way as yy but is 
greatly inferior in its effects. 


The nitric acid acts upon all alcohol with great rapi- 
fity, Navier of Chalons is the firſt who has given an 
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eaſy and not very expenſive. proceſs for the preparation 
of nitric æther. His. proceſs is as follows: Into a very 
| ſtrong. bottle of the manufactory of Se ves, pour twelye 

ounces of very pure and highly rectiſied alcohol, and 
| immerſe. it in cold water, or rather in pounded ice: at 
ſeveral different times, ſtirring the mixture each time, 
add eight ounces of concentrated nitric acid: then cloſe 
up the bottle with a good cork, covered with leather, 
Set this mixture aſide, in ſome private place, to avoid ac- 
_ cidents from the burſting of the bottle, which ſometimes 
happens. In a few hours, bubbles ariſe from the bottom 
of the bottle, are collected in drops on the ſurface of the 
liquor, and form, by degrees, a ſtratum of genuine zther, 
This phenomenon continues to go on for four, or from 
four to ſix days. Aſſoon as the motion of the liquor ap- 
pears to have ceaſed, the cork muſt be pierced with a 
pin, in order to the emiſſion of a certain quantity of gas, 
which would otherwiſe force its way out by uncorking 
the bottle, and carry with it all the æther. When this 
gas is diſcharged, the bottle may be unſtopped, the li 
quor contained in it poured into a funnel, ſtopping the 
under end of the funnel with the finger, and the ſuper- 
natant æther ſeparated from the * and received 
into a glaſs phial. 

Mr Woulfe has given a difenrns ca for the pre- 
paration of nitrous ther, He uſes very large veſlels, 
which afford room for the reception of the air that is 
diſengaged. Taking a balloon of clear glaſs, ſufficiently 
capacious to hold eight or ten pints, and terminating in 
a neck ſeven or eight feet long, he places it on a tripod, 
high enough to receive under it a chafing-diſh. The 
neck of the matraſs is to be adjuſted to a tubulated ca- 
pital, with a glaſs tube ſeven or eight feet long, adapted 


to its hea As The lower extremity of the tube is received 
into 


| : 


into.2 a balloon with two necks, the lower part of "which 
is drawn out into à tube, and inſerted into a bottle. 


he The other neck of this balloon joins the bottles com- 
and poſing Woulfe's apparatus, which we have already re- 
n peatedly deſcribed. When all theſe veſſels are ſuſfi- 
me, Wl ciently luted together, a pound of rectiſied alcghol, and 
oſs a8 much fuming nitrous acid, is to be poured into the 
ger. matraſs, through the hole perforated in the capital: 
ac. chat hole muſt then be ſtopped with a cryſtal ſtopper, 
* wrapped in a piece of leather. The mixture becomes 
om immediately exceedingly hot: vapours are diſengaged, ' 
the and paſs. rapidly along the neck of the balloon; and this 
ler. Veſſel being expoſed to a heat ſufficient to boil the li- 
on quor which it contains, a quantity of nitric æther paſſes 
ap- into the balloon employed as à receiver. This proceſs, 
h a Wl bough very ingenious, is attended with ſeveral i inconve- 
72s, pient circumſtances : It rakes a long time to ſet up the 
ing apparatus, which is both very expenſive, and very trou- 
his bleſome: and it ſtill expoſes the operator to danger ; for 
. rotwithſtanding the room afforded in the veſſels for the 
the reception of the vapours, yet, ſo rapidly are they diſen - 
xr- Saged, that the veſſels happen to be pretty often burſt, 
ved Vith conſiderable noiſe. 

M. Bogues, in the year 1773. publiſhed another pro- 
re- cels for preparing nitric æther. He directs to mix, in a 
els, glaſs retort, capable of containing eight pints, a pound of 
tis Wl +cobol with a pound of nitric acid, weakened ſo as to 
mly exhibit only twenty-four degrees of M. Baume's hydro- 
zin neter; — to adapt to the retort a balloon of the capacity 
0d, of twelve pints z—to afford a paſſage to the air, by i In» 
Che erting, at the juncture of the lute, the barrels of two 
cz. duils; —and to diſtil the mixture by a very moderate 


beat, taking care that the retort ſink but a little way in 
rel be ſand-· bath. By this means he obtained ſix ounces of 
into 4 nitrie 
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been recommended, he obtained a quantity of nitr 
ther, of the ſame kind with M. Navier's. Laſtly, M. de 


pouring in by the aperture, firſt, concentrated ſulphuric 


bottle. The bottle, again, by means of a ſyphon, com- 


me Abbe Rozier bas ſaid, that Mitouard followed, fin» f 
mme year 1770, a proceſs nearly ſimilar to that communi. 


ounces of alcohol, to diſtillation in a retort: He place 


forms, almoſt inſtantaneouſly, nitric æther. As #ther 


thod, a new proceſs; which is, indeed, exceedingly inge. 


nitric IO of affii OP purity. It appears, from WY 


be to the public by M. Bogues. That chemiſt ſub: 
jected four ounces of fuming ſpirit of nitre, with twelre 


the retort gently on the ſand-bath ; and by this mean, 
which appeared to him ſimpler than any other that ha 


la Planche, apothecary at Paris, has contrived two di. 
ferent ways of preparing nitric æther, each of which ha 
its conveniences. The firſt conſiſts in putting nitre in. 
to a tubulated ſtone retort, with a large balloon, and 


acid; and afterwards alcohol. The ſulphuric acid difen. 
gages ſpirit of nitre, which reacts upon the alcohol, and 


prepared in this way might be ſuſpected to be partly ſul 
Phuric, he afterwards adopted, in preference to this me- 


nious: To a tubulated glaſs retort, into which he had 
put fix pounds of dry nitre; he joined an adapter, and, a 
receiver, communicating by a curved tube with an empty 


municated with another bottle, containing three pounds 
of the beſt alcohol. Then, after properly luting the 
whole of this apparatus, and placing the retort on: 
cinder bath, he poured upon the nitre, through the aper- 
tore in the retort, three pounds of concentrated ſulphuric 
acid. ſhut up the retort with a cryſtal ſtopper, —urged i 
with fire, till it was raiſed to ebullition,—and maintainedi it 
in that ſtate, till it ceaſed to emit vapours. On this oc. 


_ the OI acid diſengages the acid of nit 
ol 


* 6+ 


What Wi one part of which paſſes i into the receiver, and che reſt 
line into the ſecond flaſk, At the end of the operation, the 
mu By receiver contains fuming nitrous acid, the retort: fulphate | 
Ry BI potaſh, and the ſecond bottle an æthereal liquor. 
wehe i This zthereal liquor is next diſtilled in a retort, with a 
laced ſingle balloon, and only two thirds of the product taken. 


u 
t hal 2 acid, gradually poured upon it, chrough a longs 
nitric glaſs funnel : of this like wiſe no more than two thirds. 
U. WY are diſtilled off. | Laſtly, this ſecond product is redified. | 
) di. on potaſn; four ounces are, at the firſt, taken off; and 
h ha then the remaining three fourths. The four ounces are 
bg very pure nitric ther ; and the remaining three fourths 
and a nitrous, anodyne 1 liquor. The reſidues of theſe 
hurt two rectifications are dulcified ſpirit of nitre. 
lie. The nitrie æther obtained by theſe proceſſes, i 18 a yel- 


ether BY tion with ſulphuric æther. Its ſmell is nearly the ſame 
1 with that of ſulphuric æther, but rather ſtronger, and | 
> NC" BY not ſo pleaſant. Its taſte is hot, and more diſagreeable 
inge chan that of ſulphuric æther. It contains a ſmall quanti- 
. ty of ſuperabundant acid. It cauſes the corks to {tart 


from the phials in which it is incloſed; a large quantity 
of gas being conſtantly diſengaged: from it. It burns 
with a brighter flame, and a thicker ſmoke than ſulphuric, 
ther, and does not leave juſt ſo large a proportion of 
carbonaceous reſidue. Laſtly, like ſulphuric ether, it takes 


0" aop gold from a ſolution of that metal, and becomes char- 
be gd with a certain quantity of it. a | 
99 The reſidue of nitric æther is of a lemon-yellow co- 
dit Jour ; its ſmell is acid and aromatic; its taſte pungent, 
790 like that of diſtilled vinegar. According to M. Baume, 
. it affords, by diſtillation, a clear liquor, the ſmell of which, 
W is not ſo ſweet as that of nitric ether, and its taſte an a- 
a greeable 


This product is diſtilled with a fifth part of fuming. _ 


lowiſh fluid, equally volatile and ſuſceptible of evapora- 


Eike, 


| greeable aſd. 11 edel fyrup of gelets Griblacy wit il 

water in IN proportion, and efferyeſces with carbonar | 
| There remains in the retort, after this li. 
quor is aiftilled off, an amber-yellow matter, friable, and 
_ fimilar in its appearance to real amber, which attrach 

noiſture from the atmoſphere, becomes pitchy while it 
continues expoſed to it, and diſſolves in water without 
rendering it mucilaginous. This ſubſtance, which M. 
Batime calls gummi-faponaceous, affords, in the retorr, z 
few drops of an acidulated liquor, which is very cle, 
of an oily conſiſtency, and a light empyreumatic fel, 
After the diſtillation, there remains a ſpongy coal, which 
is brilliant, infipid, and very obſtinately fixed in the 
fire. Bucquet fays, that the liquor which remains after 
the formation of nitric æther, takes, by evaporation, | 
a mucilaginous conſiſtency ; and that, in ' longer or 2 
ſhorter ſpace of time, there are faline cryſtals formed in 
it, which bear a conſiderable reſemblance to hairy cater- 
pillars, and are called cry/als of Hiærne, from the name 
of the chemiſt who gave the firſt deſcription of them. 
This reſidue has been diſcovered to be oxalic acid ; and 
the radical principle of that acid yy therefore to be 
contained in alcohol. | 

'The muriatic acid PO not a& in a perceptible 
manner on alcohol. This acid is only dulcified by ſimple 
mixture with this liquor, as are alſo the two others, 
when mixed in a ſmall proportion with alcohol. M. Bau- 
me, in his diſſertation on æther, mentions his having ob- 
tained a little muriatic æther, by bringing vapours of 
muriatic acid into contact with vapours of alcohol.— 
Ludolf and Pott employed ſublimated muriate of anti- 
mony with this view. Baron Bornes directs to diſſolve 
oxide of zinc in muriatic acid, and to diſtil that ſalt, af- 


ter U en it by evaporation in cloſe veſſels with 
; alcohol. 


** 


nel, 
nch 


the 
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ter- 


bes . ay 


alcohol. This is an eaſy enough way of aN ma- 


riatic æther. But nobody has paid ſo'much attention to 


this object as the Marquis of Courtanvaux. His proceſs 
is, to pour into a glaſs retort a pint of alcohol, with two 


pounds and a half of muriate of tin, or fuming liquor of 


Libavius. A very ſtrong heat i is thus excited; and there 
| ariſes a white ſuffocating vapour, which Wappen when 
the mixture is ſtirred. An agreeable ſmell then exhales 


from it,: and the liquor takes a lemon colour. Place the 
retort on a hot fand bath: join to it with lating two bal 


toons ; and let the moſt diſtant of the two be immerſec 


in ale water. The firſt product which paſſes is dephlegm- 


ared alcohol; after i it. the æther aſcends. The aſcent 


of the Eber may be diſtinguiſhed by its ſweet ſmell, and 
the ſtriæ which it forms on the ſides of tlie retort. - When 
the ſmell changes, and becomes . ſtrong and ſuffocating]. 


| the receiver muſt be changed, bur the diſtillation fuk 
carried on. Thie product now Wikided! is firſt a clear. 
| acid liquor, with fome drops of mild oil ſwimming on its 


ſurface; next, à yellow matter, of the conſiſtency of but< 
ter, wh is a true muriate of tin; and, laſtly, a brown, 


ponderous liquor, which exhales a conſiderable quantity 


of white vapours.— There remains in the retorr à grey 
pulyerulent matter, an oxide of tin. The æthereal pro- 
duct muſt now be poured into a retort, upon a quantity 
of potaſh : The phænomena which follow are, a live- 
ly efferveſcenee, and a copious precipitation, both 
owing to the tin which the acid has carried up with it, 
when diſtilled, By adding a little water, and diſtilling 
the contents of the retort by 'a moderate heat, a produ 


i; obtained, equal to about one half of the former æthe- 


real product. All the liquors which paſs after the mu- 
riatic æther, are ſtrongly impregnated with oxide of tin: 
They attract moiſture from the atmoſphere, and combine 

with 
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with water, without. affording any. precipitate. 2 Was nat 
known to what cauſe the rapidity with which the muri. 


atic acid contained in the fuming liquor acts upon alcohol, 
while the pure acid does not act upon it at all, ſhould be 
aſcribed; but from a diſcovery of Scheele's, it appears 


chat ĩt is owing to the acid being then in the ſtate of 
oxigenated muriatic acid, in conſequence of which the 
exceſs of oxigene which it. contains, converts the alcohol 
into #ther. This theory was firſt. advanced by myſelf, 
in the year 1781; ; and has been ſince confirmed by the 


experiments of Meſſrs Berthollet and Pelletier. 


M. de la Planche, apothecary, has propoſed the pre- 
paridg of muriatic ther, by pouring into a tubulated re- 
tort ſulphuric acid and alcohol upon decrepitated muriate 


; of ſoda. The muriatic acid gas, diſengaged by the ful 


ri acid, upon entering the receiver, comes into 
contact with the alcohol in a vaporous ſtate, and com- 
bines with it. The reſult of the combination is, an æthe- 
real acid, which, by rectiſication on fixed potaſh, be- 


comes pure æther. It appears, that in this proceſs, the 


muriatic acid deprives the fi ulphuric acid of a part of its 
oxigene. ; 

. Muriatic #ther is highly tranſparent: and volatile I 
has nearly the ſame ſmell with ſulphuric æther. It burns 


in the ſame way, and affords a ſimilar ſmoke, It differ 


from it, however, in two properties: Muriatic ether ex- 


hales, as it burns, an odour equally pungent and lively 


with that of the ſulphureous acid; and it has a Clipti 
caſte like alum. Theſe two. phenomena indicate this 
ther to be of a different nature, and poſlibly leſs per- 
fect than the two preceding forts of æther. No doub!, 


when its properties are more minutely examined, it maj 
be found diſtinguiſhed by other more W pe 
culiarities. 1 


Alter chis account -of the manner in which cheſe i | 

mineral acids act upon alcohol, we are to proceed with 

the hiſtory of this fluid. Little attention has been pad 

to the action of the other acids on alcohol. We know | 

only; that ĩt combines readily with the boracic acid; that 

in conſequence of combination with that acid, it burns 

with a green flame; and that alcohol abſorbs a quantity 

of carbonic acid gas, more than equal to its own bulk. 

As to the neutral ſalts, Macquer has aſcertained, that 

this ſpirit diſſolves ſulphuric neutral ſalts, but with great 

difficulty; that nitric and muriatic ſalts combine with it 

much more readily; and that the leſs intimately the acid 

is combined with the other principle of theſe ſubſtances, 

the more of them does the ſpirit uſually diſſolve. Alco- 

hol, boiled on ſulphate of potaſh and ſoda, diſſolved noue 

of either of theſe neutral ſalts. Neither does carbonate 

of -potaſh, or of ſoda, unite with it: Moſt ammoniacal 

ſalts combine with it. Deliqueſeent, earthy ſalts, fuch 

as.calcareous and magneſian nitrate and muriate, diſſolve 

rery readily in it, Some metallic ſalts are alſo very ſo- 

luble in alcohol; ſuch as, ſulphate of iron in mother- 

water, nitrate of copper, muriate of iron and of copper, 

oxigenated muriate of mercury, or corroſive ſublimate. 

All eupreous ſalts cauſe alcohol to burn with a beautiful 

green flame. M. de Morveau has ſince given a fuller 

able of the different degrees in which falts are ſoluble 

| by alcohol, which is inſerted in the Fournal de Phyſique. 
Alcohol does not diſſolve ſulphur, either in maſſes or 

in a powder; but theſe two bodies unite, if brought in- 

to contact when they are both in a vaporous ſtate, as 

has been diſcovered by the Count de Lauraguais, His 

proceſs conſiſts in putting ſulphur in powder into a glaſs 

cucurbite, putting into the ſame veſſel, above the flow- 

ers of ſulphur, a bottle filled with alcohol, and hearing 
Vol. III. "*& the 
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ke eucurbite on a ſand-barh, with à capital and a te. 
eeiver adapted to it. Both the ſulphur and the alcohol 
are volatilized at the ſame time: They combine, and 


paſs into the receiver, in a-fluid: which is ſomewhat tur. 


bid, and diffufes a fœtid ſmell.” Tr contains about a grain 
of ſulphur to the drachm of alcohol. - I have diſcovered, 
that the ſame combination may be-produced by diſtilling 
ſulphureous en, uch as the water of en with 


alcohol. "IR 

Ardent ſirir, or alkeobol, docs.» 5 at all, on either 
metallic matters, or their oxides. It diſſolves amber in 
part: It produces no effects on black carbonaceous bi- 


tumens. It is obſerved, that it combines beſt with am- 


ber, after being diſtilled on fixed alkali; and that fixed 


alkali, mixed with this bituminous ſubſtance, renders it 


much more ſoluble, * reducing 1 it, no Wy to a ape 


naceous ſtate. | 0 


There are few vegetable matters on which: alcohol 


| does not act with more or leſs energy. It deſtroys the 
colouring part, and frequently the whole ſubſtance of 


extracts, when they are of an extraQo-reſinous, or a 


reſino- extractive nature: the ſaccharine and ſaponaceous 


extracts combine with this ffuid. Margraf has obtained, 

by alcohol, a ſaccharine eſſential ſalt from red beet, ſkir- 
ret, parſnip, &c. But the matters with which it com- 

bines the eaſieſt, are volatile oils, the aroma, camphor, 
balſams and reſins. ' Alcohol impregnated with the aro- 
ma of plants, is improperly. called di/tilled ſpiritous waters, 
To obtain theſe fluids, diſtil alcohol on a balneum-mariz 
with odorous plants. The liquid takes up the odorous 


principle, and is volatilized with it, carrying off, at the 


ſame time, a certain quantity of volatile oil, which cauſes 
it to become white with diſtilled water. But the oleagr 
nous principle may be ſeparated, by rectifying it on 
os | 6 
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water · bath by a very moderate heat; and care muſt be 
taken, that no more than three-fourths of the alcohol 
employed be drawn off, leſt ſome other ſubſtance, be- 
ſides the aroma, ſhould be volatilized with it. The ſmell 
of theſe diſtilled ſpiritous waters becothes more and more 
agreeable as they grow older; and it appears, that the 
odorous principle combines more intimately with the al. 
cohol, tlie longer they are in union. 1 ä 
So great is the affinity between the aroma ated alcohol, 


that alcohol detaches it from volatile oils and water. 


When alcohol is diſtilled on volatile oils; and on water 
impregnated with the odorons principle of a plant;- the 
aleohol ſeizes the odorous principle, leaving the oil and 
the water deſtitute of ſmell. It is obſerved; that alco- 
hol diſfolves chick and ponderous volatile oils, more res 
dily than ſuch as are very light and fluid. Water ſepa- 
fates the principles of this compound: It ptecipitates 
the oil iti the form of opaque, white globiiles; bur the 
aroma ſtill remains combined with the alcohol. This li 
quid eaſily diffolves camphor in a cold ſtate 3 but it diſs 
folves ſtill a greater quantity of it when aſſiſted by the 
tion of heat. This ſolution, in the proportion of. two 
trachms of camphor to the ounce of alcohol, with water 
ded, drop by drop, affords à cryſtalline vegetative fi- 
gare, which has been obſerved by M. Romieu: It is a 
perpendicular filament, with needles riſing upon it, un- 
der an angle oy ſixty degrees. This experiment ſuc- 
teeds but ſeldom ; as it is fo very diſſicult to employ pre- 


| Uilcly the proper quantity of Vs the ropes degree 


if cooling,” &c. 

Compounds of oily or reſinous juices with dechol, in 
Which the alcohol is fo ſtrongly charged with the oleagi- 
dous or reſinous juice as to be coloured by i it, and to af- 
ford a copious precipitate in water, are called tinfures, 

0. elixirs, 
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e balſens, e &c 


ous waters, theſe are either ſiwple, as when there is on. 
ly one matter diffolved in them, or compound, when they 


tract the reſins, or any other vegetable matters from ſe- ar 


Like Alle ſick: 


contain ſeveral matters together. Theſe medicines are 
generally prepared by expoſing the juice in powder, or 
ide plant, the volatile oil or reſin of which is to be dil. 
ſolved, to the action of alcohol, aſſiſted by ſtirring,” and 
by the gentle heat of the ſun or a ſand- bath. To ex- 


veral different plants at once, care muſt be taken, firſt it 


to digeſt the matter which is the leaſt liable to be affed. th 


ed by the action of the alcohol, and then to expoſe to i, to 


1 ſucceſſively, the other ſubſtances over which it has greater ef 


rits; but in exceſs it is dangerous, for it dries up the 


power. When the menſtruum is charged with as much me 
of theſe matters as it can receive, it is ſtrained of. wi 
Sometimes a compound tincture is prepared at once, by Wil ©: 
mixing together ſeveral ſimple tinctures. In this man- ter 
ner, the elixir proprietatis is prepared, by mixing the ; 
rinctures of myrrh, ſaffron, and aloes. Reſins and bal- ritc 
ſams may be ſeparared from alcohol by pouring water the 
upon the tinctures, or diſtilling them; but in either of ties 
rheſe caſes, the alcohol retains the odorate principle. liqu 
Water is not capable of decompoſing tinctures formed thel 
with extraQto-refinous, or reſino- extractive matters, ſuch deſi 
as thoſe of rhubarb, ſaffron, opium, gam-ammoniac, &.; [ 
tor theſe matters are equally ſoluble in both the menſtrua. oll « 

Alcohol and brandy are very.generally uſed, and ap- pent 
plied to a great variety of purpoſes. The laſt of theſe canf 


Itquors f is drunk as a cordial, to revive the exhauſted {pr 


fibres, and occaſions ſhaking, palſy, and dropſy. Al. 
cohol, either pure or mixed with camphor, is uſed to 
{top, by external application, the progreſs of gangrenes 
{ Diſtilled fpiritous waters are adminiſtered in medicine, 


as tonics, cordials, antiſpaſmodics, ſtomachics, &c. The 
| are 
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are giren either dilated in water, of or ſweetened with 
ſyrups. N 

Of cheſe waters ects ſagar, Are are certain drinks | 
prepared, which are known under the name of ratafias, | 
or liqueurs. Theſe drinks, when properly prepared. 
and taken in ſmall quantities, may be of -ſervice ; bur 
they commonly agree with very few people, and are 
hurtful to very many. Theſe liquors, taken in exceſs, 
are extremely dangerous to the human conſtitution, In- 
ſtead of invigorating. with new ſtrength, and fortifying 
the tone of the ſtomach, as they are commonly thought 
to do, they produce, moſt frequently, a quite contrary 
effect. Thoſe which, drunk but ſeldom, and with great 
moderation, are the leaſt injurious, are prepared cold, 
with one part of alcohol diſtilled upon the aromatic ſub- 
| ſtance which js to afford the flavour, two parts of wa- 
ter, and one of the fineſt ſugar. 

Tinctures have nearly the ſame virtues with diſtilled ſpi- 
ritous waters, but they act with much more energy; and ; 
therefore, they are to be uſed in much ſmaller quanti- | 
ties, and given in wine, in potions, and even in aqueous 1 
liquors. | The precipitate which they yield in the laſt f f 
theſe, is equally ſuſpended through the mixture, and, 
beſides, the odorous part remains diffolved in the alcohol. 

Laſtly, alcohol, combined with the copal reſin, with 
ol of aſpic, or the greater lavender, or with oil of tur- 
pentine, forms varniſbes, which are called drying; be- | 
cauſe, when a coat of this compound is laid on any body 9 
to varniſh it, the alcohol is ſoon volatilized, and leaves on | 4 
the varniſhed body a tranſparent, reſinous plating.” The 
volatile oils, which are mixed with this compoſition; hin- 
der the varniſh from drying too baſtily, and, by commy- + 
nicating to it ſome what of an unctuous nature, render it 
leb brittle than it would otherwiſe be. 
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HAF. XXIV. P 
ov. Aretous F ermentation, and f the a and the 0 
F Acids. „ 2 
| — | a 
| 1 ve 
N . ſubſtances a are fuſceptible of. acetous 4 
fermentation. Of this kind are gums, and amy- _ 
| Jaceous fæcula diſſolyed in boiling water; ; bur ſpiritons 10 
and fermented liquors poſſeſs this property in the moſt *. 
eminent degree. Acid fermentation may be excited in 8 
any of theſe fluids, by expoſing them to the action of heat bs 

and air at the ſame time, ſo as to convert them into what \ 
is called vinegar. This liquor 3 is chiefly prepared from 5 
the wine of grapes; but yery good vinegar Ig, be al b. 
prepared from cyder, perry, * &c. * 
There are three conditions neceſſary to yinous fir 1 
mentation: 1. A heat of twenty or ryeuty-five degrees Wy 
of Reaymur's thermometer, or from 75 to 9g0® of Fab- * 
renheit s-: 2. A ſubſtance at once viſcous and acid, ſuch he 
as mucilage and tartar: 3. The contact of air. The Joſs 
- Fhavge Fah wines undergo, when converted into vine: [ 


8475 
2 Vinegar is made in Britain from wort, the infuſion p . 


= 


the 


** 
gar, can be 8 to * but an [inteſtine motion 


excited in thoſe bodies, in conſequence of their contain 
ing a certain quantity of mucilaginous matter, unaltered, 


and ſtill ſuſceptible of another fermentation. The pre- 


ſence of an acid matter, ſuch as tartar, is requiſite to 
produce acid fermentation. Laſtly, the contact of air 


is indiſpenſibly neceſſary; and it appears. it has indeed 


been proved by the Abbe Rozier, that the 0 ab- 


ſorbs a portion of air while it ferments. 
All kinds of wine are equally good for making vine - 
gar. The worlt are preferred, becauſe they are the 
cheapeſt. But the experiments of Beccher and Car- 


theuſer ſhew, that generous wines, not deſtirute of n 
afford general y the beſt vinegar. 

Boerhaave, in his Elements of Chemiſtry, bes given a 
very good proceſs for the preparation of vinegar. Take 
two caſks : at ſome diftance from the bottoms of theſe 
caſks, form within each of them a falſe bottom of wicker» 


work : upon that falſe bottom ſpread grape-ſtalks and 


vine-branches; pour upon theſe wine, till one of the 


caſks be entirely full, and the other half full. The fer- 


mentation will firſt begin in the latter: when it is fairly 
commenced, fill up that caſk with wine from the other: 
by this means the fermentation is moderated in the full 
caſk, and begins in the other. After it has continued 
for a due length of time, fill up the latter caſk again 
from the caſk in which the fermentation firſt began 

thus the fermentation is again excited in the former, and 
becomes languid in the other. The two caſks are to be 


| thus ſucceſſively filled up and emptied till ſuch time as 


the vinegar be entirely formed; which is not, uſually, i in 
leſs than fifteen days. 

In obſerving the phænomena of this fermentation, we 
perceive a good deal of boiling and hifling :—The liquor 
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becomes hot ad: turbid ; ; and a great N bubbles and 
_ filaments appear to run n it in all directions: there 
exhales from it a lively, acid ſmell, which is in no Way 


dangerous: it abſorbs a great deal of air. There is 2 


5 neceſſity for ſtopping the fermentation every twelve 
hours: by degrees theſe phænomena diſappear; the het 
falls, the emotion ceaſes, and the liquor becomes clear. 


It depoſites a glareous ſediment, in reddiſh flakes which 
ſtick to the ſides of the caſks. It appears, from a ſuffi 


_ cient number of experiments, that the ſmaller tire quan- 


tity of the wine, and the more it is expoſed to the con: 


tact of air, ſo much the more readily does it paſs i into 
the ſtate of vinegar. Care muſt be taken to draw off the 
vinegar clear, when it is thus prepared, in order to ſepa- 


rate the lye, which, were this precaution neglected, would 
cauſe it to paſs into the ſtate of-/putrid fermentation.— 


Vinegar does not, like wine, depoſite tartar, by reſt: 


that ſalt was diſſolved, and combined with the alcohol 
and water, during the fermentation. It is even probable, 
that the preſence of falt has a principal influence in call. 
ing forth the properties of vinegar from a latent ſtate. 
This vinegar is of a lighter: or an higher colour, according 


to the nature of the wine from which it is prepared: but 


even the lighteſt coloured vinegar is generally much 
higher coloured than any ſort of white wine; becauſe the 
colouring part of the tartar which has been called forth 


from a latent ſtate by the Ln rg * the _—_ is "_ 


ſolved in it. 

_ Vinegar prepared in the manner. Dow deſcribed is ex- 
tremely fluid, of an acid, ſpiritous ſmell, and of a taſte in 
A greatet᷑ or a leſs degree ſour. . It reddens blue vege- 
table colours. When expoſed to a moderate heat, it 
veſſels indifferently ſtopped; it is altered, loſes its ſpiritous 


part nl a great * of mycilaginous flakes and 


filaments 


Fg 


= 


and 


conſ 
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dumente; and ** ts taſte and fell. M. Scheele 
has ſhewn, chat it muſt be boiled for Aa few. minutes, * 
order that ĩt may be preſeryed unſpoiled. „ 
When vinegar. is diſtilled by naked ſire in a ſtone. cu⸗ 
curbite covered with a capital, or in a glaſs, retort on a 


{and-bath,; it affords a phlegm} of A lively and agreeable [7 


ſmell, ſcarcely acid ; to which immediately ſucceeds a very 
white, and; ſtrongly odorous acid liquor: this is diſtilled 
| vinegar. What follows is leſs, odorous, but more acid; 
and. the farther the proceſs adyances, the more acid does 
the product become. Theſe ſeveral products may be ta- 
key ſeparately ; ; by which means, ſo many different ſorts 
of diſtilled vinegar will be obtained, of various degrees 
of acidity and ſmells; The operator muſt be ſatisfied 
with obtaining two thirds of. the liquor which forms the 
pureſt vinegar. The portion Which paſſes after that, is 
more acid; but it has an empyreumatic ſmell, which may 
be . by expoſing it to the air, It likewiſe AC- 
quires a faint colour. This operation ſhews the acetous | 
acid to be more ponderous than water. The reſidue is 
thick, and of a dirty, deep red colour. It depoſites a cer- 
aig. quantity of tartar, and. is, in an high degree, acid. 
Lraporated oyer an open fire, it takes the form of an ex- 
wat ;-and if, when dry, it be diſtilled in a retort, it af 
frds: an acid, reddiſh phlegm, an oil which is at firſt light 
and coloured, but becomes afterwards ponderods, with a 
little ammoniac.— The reſidual coal, now left, contains a 
conſiderable proportion of fixed alkali. 

Vinegar may be concentrated by expoſin g it to froſt. 
That portion which ſtill remains liquid, becomes highly 
cid, and is decanted off. The frozen part is almoſt en- 
irely water. Only a very little n is obtained by 
is operation. | 

The acid of ms. io ſeparated — tartar and 

TO nes oo 


from its colouring part by diſtillation; is ſuſcep 
combination with a great number of bodies. - 
It combines only in an imperfe& manner with clans 
5 n and forms with it needled cryſtals, the pro- 
perties of which are but very little known.' The name 
of this ſalt (in the new 8 Heetite 4 als 
minous earth. 
It combines WY with atihaiide affording in the 
combination a falt, which is extremely ſoluble in water, 
and does not cryſtallize, but affords, by evaporation, 1 
viſcid, deliqueſcent maſs. Acetite of magneſia is decom- 
poſable by fire, by mineral acids, by barytes, by lime, and 
by the three alkalis.—It is very ſoluble in alcohol. 
The acetous acid combines with lime ; and decompoſes 
chalk,  diſengaging i its acid in the form of an elaſtic fluid. 
The falt which it forms with lime, cryſtallizes into very 
fine needled cryſtals, of a glofly appearance, like ſatin.— 
Calcareous acetite is ſour and bitter: it effloreſces in the 
air. Ir is decompoſed by fire; by fixed alkalis, which ſe 
parate the earth and by mineral acids, which CP 
the acid. 
The combination of the acetous acid with band is 
improperly called, in the laboratories, foliated earth of 
tartar : it ſhould be denominated, acetite of potaſs. In 
preparing chis ſalt, a quantity of very pure diſtilled vine- 


gar is poured upon carbonate of potaſh, prepared by the 
incineration of tartar; the mixture is ſtirred; and vine- 


gar is poured in, till the ſalt be fully diffolved, and the 
two ſubſtances mutually ſaturated :—there ſhould rather, 
indeed, be an exceſs of the acid. This liquor is filtrated, 
and evaporated by a very moderate fire, in a veſſel af 
porcelain or pure filver. When it becomes thick, the 
evaporation is continued on a water - bath till it be quite 
dry. By this means a very white falt is obtained — 
ele 
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abs eng it takes a grey or a brovn co. 
W jour, becauſe à portion of the vinegar is burnt Some 
chemiſts affirm, that acerite of poraſh may be obtained in 
a regular form, by cncgais, . 1 lation ah 
thick pellicleQ. a 
Acetite of potaſſ is of a pungent, ny urinous caſte: — 
By the action of fire it is decompoſed, ſo as to afford, in 
the retort, an acid phlegm, an empyreumatic oil, ammo- 
ater, niac, and a large quantity of ſtrong-ſmelling gas, conſiſt 
0, + ing of carbonic acid, with hydrogenous gas. The re- 
com- WH tual coal contains a good deal of naked poraſh;—Thig 
, and falt ſtrongly attracts the moiſture of the atmoſphere, and 
+ js very ſoluble in water. The ſulphuric acid decompoſes 
zoſes it. To effect this decompoſition, one part of concentrated 
d.— ſulphuric acid is poured on two parts of acetite of potaſh, 
very I croduced into a rubplared glaſs retort, with à receiver 
n. ned to it. Thiere is inſtantly difengaged, with'a lively 
1 the elleryeſcence, # vaporous fluid, of a poignant ſmell, which, 
h ſe in the receiver, condenſes into acetic acid, the Fodiiel | 
principle of vinegar. This vinegar is highly concentrated, 
and ſtrongly acid, but not pure, and always mixed with 
a certain quantity of ſulphureous acid, which may be di- 
| {inguiſhed by its ſmell. —The tartareous acidulum like- 
ne decompoſes acetite of potaſh ; becauſe it has a nearer _ 
tinity than the acetous 15 with the alkaline baſe of 
K 
Vinegar enters into a | perfect inlaid with ſoda, 
ind forms with it a falt which has been improperly called 
)tallizable foliated earth * We give it the denomina- 
ton of acetite of ſoda. The only difference between 
(bis ſalt and acetite of potaſh, is, that it cryſtallizes in 
ſrired priſms, much like thoſe of ſulphate of ſoda, and 
| does not attract moiſture from the atmoſphere. To ob- 
ain it in regular cryſtals, its ſolution muſt be evaporated 
Rs _ | ; | „ 
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to a pellicle, and then ſet in a cool 3 Aeg 


S 


ſoda, like acetite of potaſh, is decompoſable by fire, and 


by mineral acids. To theſe particulars we may add, 


that when calcareous and alkaline acetous ſalts are d. 
ſtilled by a ſtrong fire, the reſidues which they leave are 


ſo many pyrophori, and burn when expoſed to the air, 


M. Prouſt, to whom we owe theſe diſcoveries, thinks 
the diviſion of a carbonaceous reſidue, by an earth or 4 
metallic oxide, to be the only condition b een the 
production of a pyrophorus. 4 2 5 

The acid of vinegar forms, wich ammoniac, A; Joo 
that is called ſparit of - Mendererus, and is, properly, am- 
moniacal acetite. This ſalt is ſo volatile that 3 it cannot 
be evaporated without a great part of it being loſt; ei 
by flow evaporation, ,it may be obtained in needled cry- 
ſtals which are of a hot pungent, taſte, and very ſpeedi) 


| attract moiſture from the atmoſphere. Ammoniacal ace. 
tite is decompoſed by the action of fire ; by lime and al 
kalis, which diſengage the ammoniac; and by mn 


acids, which ſeparate the acetous n 

Vinegar acts upon almoſt all metallic eee and 
exhibirs in its combinations uh, Mer th Li of 
uy important phenomena, 

It does not appear that this fluid is. 3 of effel. 
ing an immediate ſolution, of oxide. of arſenic ; but tha 
oxide, by diſtillation with equal parts of acetite of potalh, : 
afforded M. Cadet and the chemiſts of the academy df 
Dyon, a ſuming liquor of a very ſtinking ſmell, very te. 
nacious, and of a very ſingular nature. M. Cadet fir 
obſerved this liquor to be capable of inflaming fat late, 
The academicians of Dijon, wiſhing to examine a yellow: 
ih matter of an oleaginous conſiſtency, which they found 
accumulated in the bottom of a bottle containing, arſeni 


F9-acetous. fuming . decanted off a part of the t! 
| pernatanl 
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vienatant liquor, and poured the reſt on a paper filter. 
Only two or three drops had paſſed, when ſuddenly 


there aroſe a very thick ſmoke, of a nauſeous ſmell, 
which formed a column extending from the veſſel to the 


deling of the room: a fort of ebullition took place 
around the edges of the matter, and from it there aroſe 


1 beautiful roſe- coloured flame, which continued to 
burn for ſeveral ſeconds. A particular account of theſe 


elegant experiments may be ſeen in the third volume of 
the Elements of Chemiſtry of Dijon. They compare the 
liquor of which we are ſpeaking to a liquid phoſphorns : 
We take it to be a ſort of pyrophorus, as well as ſome 
others of which we are hereafter to ſpeak. The reſt» 
due remaining after the diſtillation of acetite of potaſh, 
with oxide of arſenic, conſiſts chiefly of poraſh. 


Vinegar diflolves oxide of cobalt: : the Wee is of a 


pale roſe colour. 


It acts neither on biſmuth, nor on its oxide; but 855 | 
ſolyes oxide of manganeſe. 1 
It accompliſhes a direct ſolution r nickel, e to 


M. Arwidſſon. This ſolution affords green he oi of 
the form of a ſpatula. 


This acid does not act upon antimony ; but it appears 


o diſſolye the vitreous oxide of that ſemi · metal; for An- 
gelus Sala made up an emetic e of theſe rwo 
ſubſtances. 

Both zinc and its oxide diſſol ve very readily in diſtilled 
ſinegar. M. Monnet obtained, by evaporating this ſolu- 
ton, cryſtals in the form of broad plates. Acetite of zinc 
ſulninates on the coals, and gives out, on the occaſion, a 
faint blueiſh flame. It affords, by diſtillation, an inflam- 
mable liquor, a yellowiſh oily fluid, the colour of which 
on changes to a deep green, and a white ſublimate, 
mich burns * the light of a taper, with a beautiful blue 

flame. 
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85 flame. The rebdae is in the ate of © ſearcely omb 
Uble pyrophorus. | | | 

| The acid of vinegar does not BY FR mercury in a he. 

tallic ſtare. This combination may, however, be effetted, 

by attenuating the mercury into very ſmall particles, ig 


: - 
3 


* 


but regains its tranſparency while boiling. 
By cooling it precipitates ſilver- coloured cryſtals in the 
form of ſparkling ſcales, reſembling the cryſtals of the 


14. . FRY OY 


the manner of Keyſer. Mercury, in the ſtare of oxide 


combines eaſily with vinegar. The only thing neceſſary 
to produce this combination, is, to boil the acid upon the 
red oxide of mercury, called precipitate per ſe, upon fur: 


bith, or upon mercury precipitated by potaſſi from à nis 
tric ſolution, of that metal. The liquor becomes white, 
It is faltrated; 


boracic acid. This acetite of mercury has obtained the 
name of mercurial foliated earth. It is prepared i in au 
inſtant, by pouring a nitric ſolution of mercury into a ſo. 
Jution of acetite of potaſh. The nitric acid combines wit 
the fixed alkali of the latter of theſe ſalts, and forms 


with it nitre, which remains diflolved in the liquor: and 
the oxide of mercury, combining with the acid of vine- 


gar, is precipitated in brilliant ſcales. This mixture is 
filtrated; and the acetite of mercury then remains on the 
filter. This ſalt is decompoſed by the action of fire. Its 
reſidue affords a fort of pyrophorous. It is _ altered 
by combuſtible vapours. 2 

Tin ſuffers but very little alteration from vinegar: 
This acid diffolyes only a very ſmall portion of - the meal, 
The ſolution afforded M. Monnet, by evaporation, a ye 
lowiſh ſubſtarice reſembling gum, and of a fœtid ſmell. 

Lead is one of thoſe metals on which the acid of vine- 
gar aQs with the moſt powerful energy. It diſſolves that 


metal with the greateſt facility. Plates of lead, expoſed 


w >the ſteam * from hot COONS: are covered 3 
| | wit 


* 4 „ "MY 
with a white duſt, which is called ceruſe, 1 is nothing 
but pure oxide of lead. This oxide, ground with one 
third part of chalk, forms what is uſed in painting under 
the name of white lead. To ſaturate vinegar with lead, 
the acid is poured upon-ceruſe in a matraſs. This mixture 
is digeſted on a ſand-bath, After remaining in digeſtion 
for ſeveral hours, the liquor is filtered and evaporated to a 
pellicle. It affords, by cooling and reſt, white cryſtals, — | 

in the ſhape of irregular needles, if the liquor was too 
—. concentrated, or of flat parallelipipeds, terminating 
in two ſloping ſurfaces, when the proceſs of evaporation 
is properly conducted. This acetite of lead is called /af 
or ſaccharum Saturni, on account af its ſaccharine taſte: 
lis taſte is likewiſe ſtiptic. A ſimilar falt is prepared of 
itharge and vinegar. Equal parts of the two ſubſtances 
xe boiled together till they be mutually ſaturated; and 


clear ſyrup, forms M. Goulard's extract of Saturn, W 
vas known, long before his time, by the name of 2:negar 

/ Saturn. Acetite of lead is decompoſed by heat. A 
affords an acid liquor, which is ruddy, and ſtrongly fœ - 
ud, but very different from radical vinegar, or the pure 


52 very good pyrophorus. This ſalt is decompoſed by 
killed water, by lime, alkalis, and mineral acids. The 
tract of Saturn, diluted in water, and mixed with a 
ine brandy, forms the vegeto-mineral water. 

Vinegar diffolves iron with conſiderable energy. The 
terveſcence which takes place in this ſolution is owing 
v the diſengagement of hydrogenous gas from the wa- 
tr which appears to be diſſolved. The liquor aſſumes - 


ng but a gelatinous magma, mixed with a few oblong 
rom cryſtals, Acetite of iron has à ſtiptic ſweetiſh 


 _-_ 


this mixture, after being evaporated to the conſiſtency of 


retic acid of which we are ſoon to ſpeak. The reſidue 


taſte, 


0 


ired or brown colour. By evaporation it affords no- 
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bright Pruſſian blue. Black, yellow, and brown oxide d 
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5M e lt i * and deprived 11 its ani by fire; 
It attracts moiſture from the atmoſphere,” and is decom 
poſed in Aiſtilled water. When heated till it ceaſes u 
exhale the ſmell of vinegar, it then leaves a yellowilt 
_ © oxide, ſubject to the attraction of the loadſtone. The! 
acetous ſolution of iron affords with nut-gall, a ver 
black ink, and might be very advantageofly employed iu 


5 lier, by laying plates of copper into earthen veſſels; in 
layers covered with the huſks of grapes, previouſly ſ ee 


them with weak yinegar. The copper is then ſcraped, 
and the verdigris put up in leather bags for ſale. M 


dycing. Alkaline Pruſſiates precipitate from it a yer 


iron, and native carbonate of iron, or ſpathoſe iron ore, al 
ford, with vinegar, ſolutions of a very beautiful red colout 

Copper is very caſily diſſolved in the acetous acid 
0 his ſolution, with the help of heat, takes, by degrees 

à green colour. But the acid acts more readily on thi 
metal, when it has been already oxidated by vinega, 
and ſo converted into the ſubſtance called verdigm 
Verdigris is prepared in the neighbourhood of Montpel 


and fermented with weak vinegar. ' The ſurfaces d 
theſe plates are ſoon covered with a green ruſt ; which i 
" increaſed by piling them upon each other, and ſprinklig 
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Montet, an apothecary at Montpellier, has given a ver) 
good deſeription of this proceſs in two memoirs printed 
among the Memoirs of the Academy of Sciences, in the 
years 1750 and 1753. Verdigris readily diſſolves in ui. 
negar. This ſolution is of a beautiful green colour: 20 
affords, by evaporation and cooling, green cryſtals i the 
truncated quadrangular pyramids, which are called 2 1! 
tals of ' Venus. The cryſtals prepared for comment ed 
which are called d:/7:1/ed verargris, on account of thell 


Tong * wich diſtilled vinegar, are in the we” 


ven 
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- Acetite: of copper ie 4 very e e 1 2 
violent poiſon. It is decompoſed by the action of fire. 2 
It efferveſces in the air, and is covered over with a duſt, 

the colour of which is a much paler green than the colou. 
of the original ſalt. It is entirely diſſolved in water, but 


not decompoſed. Lime- water and hg: precipitate 


this ſolution. 


When this falt is ee to powder, ys 


Ait * : : | 
glaſs or earthen retort, with a receiver, it affords a flvid, 7 
which is at firſt white and ſomewhat acid, but ſoon be- 5 
comes ſo ſtrong as to be not inferior in acidity: to con- 


centrated mineral acids. The receiver is changed, in or- 
der that the phlegm and the acid may be obtained fepa- 


tate. The acid has been called radical vinegar, or vis 
negar of Venus. It is of a green colour, which it owes / 
to a certain quantity of calx of copper that is carried | 
up with it in the diſtillation. When the Jiffillation ceaſ- 
es, and the retort is red-hot, the reſidue 1 5 
brown copper-coloured duſt; which frequently commu- 


nicates à metallic tinge to the ſides of the veſſel. This 


M. Prouſt, is ſtrongly pyrophoric. Vinegar 


rectified by diſtillation with a moderate heat. 


1 Venus is 


perfectly white, provided it be not too much urged with 
ire towards the end of the operation, ſo as to reduce 


the oxide of copper, remaining in the retort, 


to too dry 


a ſtare, The reduction of copper which may be obſery- 
ed in this operation, contributes to explain the nature 


of radical vinegar. This acid appears to bear the ſame 
relation to common vinegar, which the ox 9 muri - 
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atic 
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fine pyramids. Theſe. eryſtals- take a — l 
from their being depoſited on a piece of wood ſplit into 
a F _ | 


WS. 


maining is a 


reſidue, as has been obſerved by the Duke d Ayen, and 


It is then | 


1 
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tlie acid beats to the pure neſs Kia: Vor rather, 
5 the ſame which the ſulphuric bears to the ſulphureons 
acid, or the nittic to the nitrous acid. In this operation, 
the acetous acid combines with the oxigene of the oxide 
of copper, which paſſes,” at the ſame time, into à metal. 
lie ſtate. The effects in the production, of which rad. 
cal vinegar differs efſentially from common vinegar, ſeen - 
to be owing to the oxigene which that acid © acquires, 
For this reaſon,” we give it, according to the rules of the 
nenclature now adopted er this work; oy name 
of the acetic acid. 
The acetic acid, or radical vinegar, refified in | this 
manner, is of fo lively and pungent a ſmell, that it can 
ſcarce be borne. Such is its cauſticity; that when appli- 
ed to the fkin, it corrodes and cauterizes it: it is ex- 
tremely volatile and _inflammable : when heated in con- 
3 tact with air, it takes fire, and burns with more or leſ 
} | , rapidity, according as it is more or leſs reQified, This 
flat has led chemiſts to think, that vinegar contains a. 
cool, and is a ſort of natural #ther, The poignant, 
Arend ſmell which the firſt r er of this acid di | 
| fuſe, favours the ſame opinion. 8 
Acetic acid evaporates all away in ne. air. Wt com- 
| bines with water, with a conſiderable heat: with earths, 
_ alkalis, and minerals it forms falts different from thoſs 
into which common vinegar enters; we call them” ace- 
tates of potaſſi, ſoda, zink, mercury, &e. M. de Lab 
ſone has ſhewn, that the ammoniacal ſalt formed by ra- 
dical vinegar, or the acetic acid, is not of the ſame na- 
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| 

| 
| | ture with ammoniacal acetite, or ſpirit of Mendererus. 
| Although we are not yet ſufficiently acquainted with all 
| theſe acetates; yet their form, taſte, and ſolubility, new 
=: Ps that they. are of a . nature e ace- 
0 . 


| Arethe du. Edi 147. 


1 Margiis de Courranvaux Has ſhows, that nothing 
| bur the laſt portion of the - acetic! acid, obtained by the 
diſtillation of acetite of copper or verdighs; is ſuſceptible 


of being liable ro congellation by cold. This laſt por- 
25 rectified, cryſtallized in the receiver, in large plates, 


poſed to a heat thirteen or fourteen; degrees above the 
freezing point. In this property, this neee 2 
the oxigenated muriatic acid. 

The acetic acid decompoſes alcohol, dd. fornis 1 
2 readily as mineral acids, as has been diſcovered by the 
Count de Lauraguais. All that is neceſſary , to produce 
this effect, is to pour a quantity of radical vinegar upon 


| cited. The retort is placed upon a hot ſand · bath; and 
two receivers are adapted to it, the moſt diſtant of which 
communicates with a quantity of cold water, or pounded 


ſes from it, firſt, - a dephlegmated aleohol ; after that, 
ether; and then an acid, which becomes gradually ſtrong- 


tcomes acrid and pungent, and to collect the acid by it- 
ell. The acetic æther, thus obtained; muſt be rectiſied 
5 a moderate heat with potaſh. In this operation there 
Pp good deal of it loſt. The fermentation of this ether 
s owing to radical vinegar's containing an exceſs of 


* origene. Scheele relates, that he never - ſucceeded in 
* preparing acetic æther from radical vinegar cofnbined 
8 mth alcohol, and could not accompliſh this preparation 


uthout adding a mineral acid. M. Pæœrner had alre 
made the fame remark on the difficulty * obtaining ace- 
K 2 tic 


of inſlammation, and that it poſſeſſes lixewiſe the proper 


Py: in needles; nor did it become fluid, till it was ex- 


an equal quantity of alcohol. A conſiderable heat is ex- 


ice. This mixture muſt be quickly boiled. There a- 


er, as the proceſs advances. In the retort there remains 
brown maſs much like a reſin. Care muſt be taken 
v change the receiver aſſoon as the ſmell of the æther 
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tie N by M. de Lauraguais' 3 A ce many 
French chemiſts have, however, employed this proces ; 
and I myſelf; among others, with ſafficient ſucceſs. 
M. de La Planche, apothecary, prepares acetic ade 
| by pouring concentrated ſulphuric acid and alcohol upon 

 _ acetite of lead introduced into a retort. The theory and 
Practice of this operation differ, in no reſpect, from thoſe 
of the analogous proceſs by which nitric and mutiatie 
æther are prepared. Acetic æther has, like every other ſort 
of æther, an agreeable ſmell, which, however, is always 
mixed with the ſmelt of vinegar, though not acid. It i 
very volatile and inflammable, burns with a lively flahe, 
and leaves, after its combuſtion, a carbonaceous mark. 
Chemiſts need to make yet many more reſearches into 
the nature of the acetic acid. What we have here faid 
concerning its properties, will ſerve to ſhew, 1. That i 
differs in a ſingular manner from the acetous acid or com. 
| mon vinegar. 2. That the difference is owing to the 
_ acetic acid's containing more oxigene than the acerous; 
which exceſs it has derived from the oxide of copper 
Let us now reſume the examination _ the other age 
ties of common vinegar. h 
The acetous acid, with the help of ye diffolres the 
gold precipitated by fixed alkali, from the oxigenated mu- 
riatic acid. This acetous ſolution of gold, precipitated 
by ammoniac, affords fulminating gold, as has. been ſhown 
by Bergman. It acts in. the fame way on platina and 
filver. While theſe metals are in a metallic ſtate, vine- 
gar is incapable of acting upon them; but it diſſolyes 
them, when expoſed to it in the ſtate of oxides. 
Vinegar is capable of combining with many of the 

immediate principles of vegetables: It diſſolves extract, 
' mucilages, and effential ſalts. It combines with the ar 
ma: It is thought to be the proper ſolvent for gum * 
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Cios:- It + his even, at Ledgnh; or by the wey of diſtilla- 
tion, a diſcernible influence on fat oils, and reduces them 
| 10 fort of ſaponaceous ſtate. The combinations of vi- 
negar with vegetable ſubſtances, have nor been farther 
examined with any accuracy. ; 

This acid is uſed in the extraction of foverul of the | 
principles of vegetables, eſpecially in che extraction of 
their odoriferous principle; and various forts of vinegar, 
both ſimple and compound, are prepared for medical 
uſes. Vinegar of ſquills, colchicum, &c. afford inſtances 
of the ſimple; theriacal vinegar, and the vinegar of the 
four thieves, are compounds. Theſe medicines are pre- 
pared by maceration and digeſtion, continued for ſeveral | 
days. As this acid is volatile, it is diſtilled on aromatic 
plants, whoſe odoriferous principle it takes up, Of this 
kind is the diſtilled vinegar of lavender,. which is uſed at 
the toilet, Theſe liquors are, in Ws not ſo agree- 
able as ſpiritous diſtilled waters. N 

Vnegar is very much uſed as an article of Fade 
k is much ufed in medicine, as being cooling and anti- 
| ſeptic: There is a ſyrup made up of ſugar and vinegar, 
which is adminiſtered with ſucceſs in burning and putrid 
fevers, c. This acid, applied externally, is aſtringent and 
| reſolvent. All its combinations are, in like manner, uſed 
a excellent medicines. . 

Acetite of potaſh, and 1 of ſoda, A are 
known by the names of terra foliata tartari, and acetous - 
mineral falt, are powerfully diſcuſſive and aperient: They 
are given in doſes of half a drachm, or even a drachm 
each. | 
Spirit of hens or ammoniacal acetite, given in 
doles of a few drops, in certain drinks, is aperient, diu- 
retic, * 2 &c. It is often ſucceſsful in 

84 . 


1% e * 


| f the hencophlegaris, or blen of the external ka 
_ the body. | 


Acetite-of mercury, or terra fete gte. is an 5 
cellent anti- xenereal: it is the e ingredient in 
Keyſer's pills. 

The extract of "JOEL vinegar of Saturn, and egets 
mineral water, are applied externally, as deſiccatives 


They are violently repercuſſive, and ought therefore to 
be very cautiouſly adminiſtered, eſpecially, when applied 


to excoriated or ulcerated parts. Boerhaave mentions 


| ſeveral young women who. were attacked with conſump. 
tions, in conſequence of the external uſe of preparations 


of lead. | 4 
Ceruſe enters into the compoſition of deberatiye ungy: 


ents and plaſters ; F zol verdigris into e n and 


| unguents. 


The acetic acid, or radical vinegar, is giren as a very 


| active, irritating, and ſtimulating medicine. It is held to 


the noſtrils of perſons in fainting fits, In order that it 
may be the more conveniently made uſe of, a certain 


quantity of this acid is poured on ſulphate « of potaſh in 2 


coarſe powder, and put into a cloſe-ſtopped phial. This 
medicine. is well known in the world, under the name of 
ſalt of vinegar. a 
Acetic æther has not yet been applied to uſe; "and it 
is not known whether it poſſeſſes any virtues different 
14 thoſe of the other at, of ther. 
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O the Putrid Fermentation of Vegetables, _ 


"bi _ 


ritous and the acid fermentation, are ſtill liable to 


one-interh 1 emorion, the KO of which is to 4 
e of the ſolids, and to alter the nature of the 


ſubſtances paſs, of themſelves, through three ſucceſſiye 
| fermentatiins. For inſtance, all ſaccharine matters, di- 
luted in a\certain quantity of water, and expoſed to a 
heat of—f m 60 to 80 degrees, afford, firſt wine, then 
inegar, an] at laſt Joſe entirely their character of acidi - 
ty: they ard altered, become putrid, loſe all their vola- 
ile principle, and are in the end reduced to a dry, in- 


that a great nimber of vegetable ſabſtances are not, in any 


K 4 khr ce 


fluids. Itis, in fact, obſervable, that certain vegetable 


hid, earthy ſubſtance. It is to be obſer ved, however, 


A BO ſubſtances that have fiſfered the 1 0 


| vader 0 va inteſtine motion, which. is called putrid 1 


: 


lalble panier, liable to paſs ſucceſſively through theſe 


three ſorts of fermentation, in the above mentioned order, Wi gre 
Inſipid mueilages and gums diſſolved in water paſs into 

an acid, Without becoming diſcernibly ſpiritous: the 
+  Slutinous matter again ſeems to paſs, all at once, into 3 
ſtare of putrefaQtion, without becoming acid. It ap- 


23.3% 


. pears, then, that although in ſeveral of the principles of 2 m 
vegetables, theſe three fermentations follow each other if it 
in regular ſucceſſion, yet many of thoſe principles are ſu- the 

| ceptible of the rwo latter ſpecies of fermentation, without Acce 
having previouſly undergone the former; nay, are even to pi 
liable to putrefaction, without — previouſly acid preſe 
Thoſe of the laſt mentioned character partake of the na ¶ not { 
ture of animal ſubſtances, and accordingly afford ammo- other 
niac by the action of fire, and azotic gas by the acid of Wi fomet 
mnminitre. It is in conſequence of their poſſeſſing ſuch dla Tt 
=  rafteriſtics, that theſe vegeto-animial ſubſtances pany nomen 
1 fo readily, ' turbic 
= Certain Bd well worthy of our attention, are WW bubb], 
Tl Tequiſire, in order that the inteſtine motion which chan. over i 
18 ges the nature of vegetable matters, and reduce them WW table 
Wi to their elementary principles, may take place. Hum. imply 
© | dity, or the preſence of water, is one of the ſt indi Wi © con 
Wl | penſible of theſe conditions, Dry, ſolid vegeralies, ſuch tous 
bo as wood, ſuffer no alteration while they. continue in that bes n. 
Wl | ſtate ; but When their fibres are ſeparated bymoiſture, ¶ nture 
1 an inteſtine motion then commences. Wat N of putt 
if | therefore, to be one of the cauſes of putrefacto Of an u 
ll! when we come to examine the animal kingd Moniac, 
1 have occaſion to ſee, that the inteſtine mation which called - 
ö produces putrefaction begins with the decoppoſition of WW" prod 
. that liquid. Heat is not leſs neceſſary to i ſucce 
| Cold, or the temperature of ice, is not onh adverſe to 
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already begun to operate. The degree of heat neceſſa- 
y to putrefaction, is much inferior to what is required 
for the ſpiritous and the acid fermentation ; for putre- 
faction takes place at the temperature of 45 degrees; but 
a more conſiderable heat is ſtill more favourable; ar leaſt, 
if it be not ſo violent as to volatilize all the moiſture of 
the putreſcent ſubſtance, and render it entirely dry. 
| Acceſs of air is another condition, ſingularly favourable 
to putrefaction; for vegetable ſubſtances are very well 
preſerved in vacuo, The contact of air, however, is 
not ſo indiſpenſibly neceſſary to putrefaction as the rwo 
| other conditions already mentioned; for this phznomenon 
ſometimes takes place without its aſſiſtance. eg! : 
The putrefaction of vegetables exhibits peculiar phaz- 
nomena. Vegetable fluids, when they putrefy, become 
wrbid, loſe their colour, and depoſite various ſediments : - 


DT RI TT ED DEAL NM NY 


Joer it in the beginning of the alteration. Soft vege- 
table matters exhibit the ſame phenomena,” on being 


mi- inply wet. The emotion then produced is at no time 
. o confiderable as that which appears in the caſes of ſpi- 


fitous and acetous fermentation. - The putrefying body 


loes not appear to increaſe in bulk, nor does its tempe- 
re, nature become higher. But the principal phænomenon 


of putrefaction is, change of ſmell, with the volatilization 
af an urinous, pungent, acrid principle, in a word, am- 


will WE noviac. From this circumſtance, putrefaction has been 
wich called alkaline fermentation, and ammoniac conſidered as 


n of Is product, The pungent ſmell exhales by degrees, and 
jon. WT ſacceeded by a nauſeous, inſipid ſmell, which can ſcarce 
be deſcribed. The decompoſition has now attained its 
hegt: The putrid, vegetable maſs, is become very ſoft, 
pro» ke 2 jelly; ir finks down, and the odorous principle ex- 
res, hing from it ſuffers a great many ſucceſſive modifica- 


tions. 


bubbles aſcend to the ſurface, and mouldineſs gathers CIs 
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attention to the putrefaction of vegetable, than to that 
of animal ſubſtances. No philoſopher has bithertounderta 


he putrefaction of animal matters. Here, therefore, it aps 


ſtate: 2, We haye as yet no certain knowledge of the 
trefaction of animal matters: 3. Laſtly, as this ferment- 


the more extenſive detail of particulars which we are 0 


give, in our account of animal ſubſtances, will complet 
the ſketch which we have here marked out, and cob 


ing Purrefachion, - 


EM laſt * and loſes; 90 


* ſmell; and what remains is nothing bu x 


blackiſh, and ern carbonaceous reſidue, known/by Wl - 


| the-name of - bumus vegetabilis, which is found to con- 
_ - raiti nothing but ſaline and (earthy ſubſtances. Such ü 
dhe order of the phænomena that are ſucceſſively obſery 


ed in the ſpontaneous decompoſition of putrefying vege. 


tables. But this proceſs of decompoſition, when carried 


ſo far as to reduce the vegetable body to an earthy or 
 faline reſidue, is extremely tedious; and, we may even add 
| has never yet been obſerved by any perſon with ſuitable 


attention. Chemiſts and - naturaliſts” have paid ſtill leſ 


ken to obſerve all the phænomena of the putrefaction of ye- 
getables, but many have begun to deſeribe thoſe which attend 


pears proper for us to conclude our hiſtory of the ſpons 
taneous and natural decompoſition of vegetables with the 
following obſervations: 1. The ligle which we hare 
here ſaid concerning it, is ſufficient to ſhow, that the pu- 
trefaction of vegetables attenuates, volatilizes, and de- 
ſtroys all their humours, and reduces them to an earthy 


phænomena and the limits of this ſpecies of putrefac 
tion, which is to be carefully diſtinguiſhed from the pu 


ation is much more conſpicuous, and has been much more 
attentively obſerved in the humours and ſolids of animals; 


clude the hiſtory of thoſe facts that are 1 255 concerte 


PART 
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N the analyſis of animal ſubſtances, we meet with 

greater difficulties than in any other part of che- 
Iniſtry ; ; and our chemical knowledge of thoſe ſubſtances 
k accordingly in a more imperfect ſtate than any other 
ranch of the ſcience. ' The ancient chemiſts were con- 
mat with diſtilling them by naked fire; an opera- 
jon which is at preſent known to alter and totally de- 
oy the nature of ſuch compound bodies as the ſolids or 
I.ids of animals. The only parts of animals that have 
et been e to an 1 ares ſome of the hu- 
mours 


(1) In the ſecond) edition of this Work; the . a | 
with a brief account of the nature of animals, the diſtinctione 
wiſting among them, the methods requiſite for marking out thoſe 
linctions in Natural Hiſtory and the Natural Philofophy of Ani- 
The mode of arrangement now adopted in theſe volumes, 
ad the little connection between the natural deſcription of animals, 
che chemiſtry of animal matters, have induced me ta Temary' 
. fifth volume. A | 


© 56 5 Chemical it Anal i Animal cane, 


monde of the human bey. and the 'humoyrs of cr 
e 353 

Many ee TOM hr to wen th 
| progreſs of this branch of chemiſtry. ,- The. difficultic 
with which reſearches of this kind were attended, aul 
the contradictory reſults which they often afforded; the 
imperfection of the chemical methods with which, til 
within theſe few years, animal matters were | alway 
treated, and which conſtantly produced on them great 
alterations; the impoſſibility ch was always found df 
approaching near to a reproduction of any animal mat- 
ter by ſyntheſis ; and, above all, the ſmallneſs of the in- Wi fill 
ducements which any but medical chemiſts could have j nece 
engage in ſuch reſearches, are the principal reaom Wh oſt 
which have prevented the enlargement of this depart I. 


ment of the ſcience of chemiſtry. But the reſearches.of WM their 
ſeveral moderns, eſpecially of Meſſrs Rouelle, Macquer, WW lu th 
Bucquet, Poulletier de la Salle, Berthollet, Proul, ſuch 
Scheele, and Bergman, have here opened a new tract q be 1 
diſcovery, and ſhew, that the art of healing may derive i "cots 
the moſt ſignal advantages from reſearches of this kind. form 
The human body, and the bodies of quadrupeds—tbe WF ** 1 
principal animals which engage our attention are com hich 
poſed of fluids and ſolids. The humours of animals are {ti 
divided into three claſſes, according to the purpoſes for i Uirde 
which they ſerve. The firſt contains the recrementicl . Ani 
Humours, the uſe of which is to nouriſh certain organs: "my 
fears 


the ſecond comprehends the excrementitial humour 
which are evacuated by certain emunctories, as uſclel 
and even noxious, when retained too long within the 
body: the third claſs conſiſts of humours to which: tit 
charadteriſtics of both the two former clafles belong 
they being partly recrementitial, and partly excrements 
tial.” To the firſt claſs * the blood, the hen 


bemical Anzlyſs of dim Subſtances, * 


the jelly or gelatinous part, the fibrous or gl 18 
part, the fat; the marrow, the matter which ſupports 
interior perſpiration, and the oſſeous juice. The ſecond. 
dals conſiſts of the fluid which is inſenſibly tranſpired by. 
the pores, the ſweat, the mucus of the noſtrils, the ce- 
rumen of the ears, the gummy: matter of the eyes, the 
urine, and the faces; Thoſe of the third claſs are; the 
faliva; the tears, the bile, the pancreatic juice, the gal- 
trie and inteſtinal juices, the milk, and the ſeminal li- 
quor. We cannot examine all theſe fluids in the order 
in which they are here mentioned; 1. Becauſe they are 
ſtill but very little known: 2. Becaufe it is abſolutely. 
neceſſary that we treat firſt of ſuch as Sa been the 
| woſt completely analyſed. 

The ſolids of animals, which bann the 3 of 
their different organs, may be divided into three claſſes; 
In the firſt of theſe claſſes 1 rank the ſoft white parts, 
ſuch as the laminæ of the cellular tiſſue, the membranes, 15 
the membranous viſcera, the aponeuroſes, the liga- 
ments, the tendons, and the ſkin. The foft red parts 
form a ſecond claſs: very different from tlie former; ſuch 
ae, particularly, the muſcles, and a part of the organs 
which contain the muſcular fibres, as the ſtomach; the 
neſtines, the bladder, the matrix, &c. Laſtly, the 
rd claſs comprehends the oſſeous or bony ſolids. 

Animal matters are at preſent analyſed in a very dif- 
ferent way from that in which they were analyſed a few 
years fince. They are no longer ſubjected to decompo- 
non by fire; they are now treated by reagents, parti- 
larly acids, alkalis, alcohol, &c. The different fluids 
Mermingled with each other, or contained in the veſi- 
des of the different parts, are ſeparated by reſt, decan- 
won, filtration, or expreſſion. The action of theſe ſub- 
knees on colouring matters i is examined, and the ſeveral 
changes 
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lation between theſe ſubſtances, and vegetable mat- 
ters that are liable to putrefaction, and afford ammoniat 
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cha es which they are Tuble to 1 differehit i tem 
peratures are obſerved. Animal liquors are carefully 


2 from them unaltered. 


3 
*% 


By theſe methods of analyſis, mics: WIE hare 5 

1 mide a number of important diſcoveries concerning ani. Wl 
mal ſubſtances. Scheele has found them to contain (6 WF ' 
veral acids different from thoſe which were before Bl ©! 
known. M. Berthollet has demonſtrated the exiſtence is 
of phoſphoric acid, in a naked ſtate, in urine and ſwear; Wl * 
and has likewiſe found, in animal matters, a remark WI * 
able quantity of the azotic principle. This laſt diſcoyery k 1 
is one of the moſt important facts which the analyſis af ; ly 
animal matters has made known to us. The exiſtence" © © 
of azote in theſe ſubſtances, eſpecially in their fibrow * of 
parts, accounts for the difference between animal and wr 
vegetable matters. This body is obtained in the ſtate BY 22 

of elaſtic fluidity, or in azotic gas, by treating the fleſl : «, 
of the muſcles with nitric acid: even without the ope- . ac 
ration of any external heat, it is diſengaged in a pretty Wl << 
large proportion; it paſſes before the nitrous gas, and Wil On 
when the nitrous gas begins to be diſengaged, the ope- Wi acid, 
ration ſhould be ſtopped, and the veſſels ehanged. char 
M. Berthollet explains, by this diſcovery, the forma. culia 
tion of the ammoniac which animal ſubſtances afford Wil Vine 
when treated with | fire, the production and  difen- ſane 
gagement of that ſalt by putrefaQtion,—and the re- 5 
0 


by diſtillation. It appears, in fact, that in both thefe 
inſtances, the ammoniac is formed by the combins- 
tion of hydrogene with azote. I believe I cannot bete 
do better than give, in M. Berthollet's own ww 
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1 ke bes laid concerning the nature wok animal ſub- 
ſtances in general, iu a Memoir read before the, Faculty 
of Medicine, and inſerted in dhe N de nne 
yol. 28. page 272. 

Organized bodieFare chiefly —— 5 two ſub- 
« ſtances, which are diſtinguiſhed from each other by 
« yery eminent - peculiar charactetiſtics. Of theſe ſub- 
« ſtances, one claſs affords acids, when decompoſed by 
the action of fire; the other volatile allali: The 
« one claſs forms ardent ſpirit; by fermentation; the 
* other immediately putrefies, ſtill affording volatule allali: 
The one leaves, 'when calcined, a coal that burns eaſi- 
ly; the other is reduced to a coal which burns with 
« difficulty: The one, in ſhort, forms the greater part 

« of vegetable, the other of animal ſubſtances; and 
« hence they are en by theſe two Ae de- 
nominations. DIO | 
« M. Bergman, by means yy Haw 26d the alas; 7 
* acid, produced an acid which he called the ſaccharine 

* acid, poſſeſſing peculiar and remarkable properties. 
On applying to animal ſubſtances this analyſis by nitrous 


f _ acid, I found that they all afforded more or leſs ſac- 
9 charine acid, which was always accompanied with a pe- 
eum uliar oil. 1 obſerved, that no ammoniacal ſalt was ob- 
Ford Bl tained, but a reſidue remained, which vegetable ſub- 
ile ices do not afford; From theſe firſt experiments, - 
2 concluded, in the Memoirs of the Academy for the year 4 
"ak 1780, that animal matters contained ſome ſubſtance a- 
* nalogous to ſugar, in combination with an oil which I 
vel conſidered as peculiar to animal matters. I learned far- 
DG ther, from my experiments, that volatile alkali did not 


+ der exiſt. in animal ſubſtances, but was produced by ſome 
wort Wl bination, effected either * che action of heat, or 
| 1 cc by 


_ « by the influence of putrefaction. And laſtly, the te. 

4 ſidue, concerning which I did not n my ſent) 
ments in that Memoir, contains an ckceſs of Pholply 
# ric acid, combined with calcareous earth. 

& I afterwards examined the action of 3 caky 
8 e falts on animal ſubſtances, and proved, that the 

action to which theſe owed their cauſticity was a con 
« ſequence of the chemical affinities by which metall 

'* calces tended, with more or leſs: force, to reviviſcs 
* tion; the calces of filver and mercury, which are ven 

1 eaſily reduced, having an high degree of -cauſticiy, 
« and forming very cauſtic ſalts. It follows, on apply- 
_« ing the late diſcoveries of natural philoſophers to the 
« theory which I have given, that it is the air, exiſting 
« jn a combined ſtate in metallic calces, and without in 
principle of elaſticity, which tends to unite with fone 

principle in animal ſubſtances z which principle appean 
© to me to be the oil which they contain. But thie cat- 
GC ſticity of alkalis cannot be aſcribed to the ſame. cauſe] 
_ « jt muſt be owing to ſome other affinity. In the N 
« moirs of the Academy for the year 1782, I have pron 
4 ed that cauſtic alkali diſſolves animal ſubſtances, without 
. « dividing their principles. I have explained the prope 

ties of this combination, and afterwards employed it i 
« uniting animal ſubſtances with the different metalli 
. calces. Several combinations, not previouſly known 
« chemiſts, were produced: But cauſtic alkali, treated 
« the ſame way with vegetable fubſtaaces;: formed uf 
4 combination with them. 

6 Purſuing my reſearches, I have at 1508 diſcord 
« ed the principles of volatile alkali. I have ſhown! 
« latile alkali to be a combination of detonating ina 
« mable gas, or, more accurately, of the inflammable4 
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6 I water mt phlogiſticated. or mepbitic air, in ſuch 
« proportions, that inflammable gas compoſes one · ſixth 
« of the weight, or two - thirds of the bulk of volatile 
« alkali. I next aſcertained in what manner volatile al- 
« tal may be produced by putrefaction, or the action of 
« fire. All fubſtances poſſeſſing the characteriſtics of. 
animal ſubſtances, contain mepbitis, which may be ſe- 
« parated from them in abundance, by the operation of 
« the nitrous acid. When thoſe ſubſtances are diſtilled, 
therefore, their mephitis muſt; of neceſſity, either paſs 
« into ſome new combination, or be found among their 
« acriform products. But among theſe laſt it is never 
found; as I fully aſcertained by detonizing igflammable 
« yas, obtained by this means; in M. Volta's eudiome- 
« ter, and comparing it with inflammable gas obtained 
« by diſtillation from charcoal, and with that of vegetable 
4 ſubſtances ;-and, after the igflammable gas, there is 
* none other but the volatile allali among the products 
obtained by diſtillation from animal ſubſtances, into 
* the compoſition of which the mephitis can poſſibly be 
* received, Conſequently, whenever volatile allali is 
formed, the mephitis of the animal ſubſtances combines 
\ with the igflammable gas ſeparated from the oil, or 
more probably with that produced by the decompolt- 
tion of the water, whoſe vital air combines at the ſame 
ume with charcoal, to form #xed air; in putrefaction, 
dhe igflammable gas combines with the mephitis; where- 
* 25, in the ſpiritous fermentation, the ſame gas combines 
with a vegetable oil and ſugar fo form ſpirit of wine, 
in which I have diſcovered and ſeparated theſe ſub- 
* ſtances by means of the dephlogiſticated marine acid. 
* From theſe ſeveral obſervations, it follows, that 
* 2nimal ſubſtances are of a much more compound na- 
* ture than ſubſtances purely vegetable. They contain 
Vor. Br L 4 a matter 
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4 2 matter analogous to ſugar, a Peenllur oil, phoſphor 


* acid combined with calcareous earth, mephitis, and-yery 
* probably fixed air. It is the phoſphorie acid which 
e exiſts in the coal of animal ſubſtances, in combination 
with a portion of real charcoal, oil and earth, that ap 
e pears to me to occaſion the difference obſerved between 


* the coals of animal and thoſe of vegetable ſubſtances” 


Such is the accuracy and perſpicuity with which M. 
Berthollet explains the nature of animal ſubſtances in ge 
neral. When theſe diſtinct facts and fair deductions are 
compared with the vague notions which before prevailel 
concerning the difference between animal and vegetable 
matters, the progreſs which chemiſtry has made within 


theſe few years, by means of the reſearches of - Swediſh 


and French chemiſts, cannot but appear aſtoniſhing. There 
is the ſtrongeſt reaſon to hope, that farther experiment 
on animal matters, upon the ſame plan which has been 
marked out and purſued by the moſt celebrated chemiſt, 
from Margraf and Rouelle to the prefent inſtant, wil 
ſupply a great deal of valuable information concerning 
theſe ſubſtances; their formation, the alterations which 
they are liable to undergo; and their deſtruction; and 


particularly, may be of the moſt eſſential ſer vice wth 


ſcience of Medicine. The truth of this affertion will be 
Fully proved, by the account of. the diſcoveries already 
made, and of their application, which we are to exhibt 
in the TT chapters. | 
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Puk moſt important, the moſt compound, and the 


s the blood. We treat of it firſt, becauſe the greateſt 


Bordeu, have conſidered it as a fort of running fleſh, a 


though highly probable, has not been yet fully demon- 
Uirated. _ 41 | 2 bor | 4 
The blood is a fluid of a beautiful red colour, of a 
lat, unctuous, and, as it were, a ſaponaceous conſiſten- 
q of a taſte ſomewhat ſaline, but almoſt inſipid; and 


differently modified by the different parts through 
dich it flows: For inſtance, in the arteries and veins, 
n the breaſt and the region of the liver, in the muſcles 


vt ſufficiently engaged the attention of chemiſts. 

la conſidering the blood as it exiſts through the 
Mole animal kingdom, we obſerye, that in different 
| = EY. animals 


moſt impenetrable of the recrementitial humours, 


phyſicians maintain it to be the ſource and centre of all 
the other animal fluids, Many phyſicians, eſpecially M. 


compound of all the animal humours: an opinion, which, | 


contained in the heart, arteries, and veins. This fluid 


ad the glands, &c. it is not the ſame. - This fact has 
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on the circulation and the reſpiration. _ The hum 
blood, and that of quadrupeds and birds, is hotter th 


fiſhes and reptiles, again, is nearly of the ſame tempers- 


| thick, of a deep red colour, almoſt black, and of a much 


neceſſary that we get acquainted with its phyſical pro- 


which, according to Lieuwenhoek and Boerhaave, whe! 
broken in circulating throngh the ſmaller paſſages, loſe 
their red colour, and become firſt yellow, and tber 


is another ſingular property belonging to the blood 
| 3 hot and in motion, it continues fluid and = 


161 . . W 


animals it is ts diverſified i in colour, conſiſfency, 
fmell, and « ſpecially temperature. The laſt is the moſt 
important of all theſe properties, and ſeems to depend 


the medium which they inhabit ; and, for this reaſon, } 
theſe are called bet-blogded animals. The blood of 


ture with the medium which they inhabit ; and theſe are, 
for this reaſon, called cold-blooded PPE Other 
properties of this fluid, eſpecially its chemical qualities 
or characteriſtics, would probably be found, if we were 
acquainted with the blood of all animals, to be ſubjet 
to the ſame variations, 

The human blood, which more eſpecially engages our 
attention, is differently modified by the age, theſex, the tem. 
perament and the ſtate of the health of each individual, 
In infants, tlie female ſex, and conſumptive perſons, it i 
Paler and thinner. In robuſt and healthy perſons, it 1s 


more faline taſte than in the former. 
Before proceeding to an analyſis of the blood, it is 


perties—its colour, heat, taſte, ſmell, and peculiar con- 
fiſtency—of which we have already taken notice. By 
the microſcope we diſcover in it a great many globules 


white; ſo that, according to the phyſician of Leyden 
a red globule is an aſſemblage of other ſmaller white 
globules, and owes its colour to its aggregation. There 


Me Blood. 5 185 , 
"When cooled and ar reſt, it becomes a ſolid 4 which, 
by degrees, ſeparates into two parts; the one red and 
ſupernatant, its colour dark, and irs conſiſtency con- 
crete, till ſuch time as it ſuffer an alteration ;—this 
is called the clot of the blood: the other occupies the 
bottom of the veſſel, and is of a greeniſh yellow colour, 
and adheſive ;—it is called the ſerum or lymph. This 
ſpontaneous coagulation and ſeparation of the two parts 
of the blood takes place in the laſt moments of an ani- 
mal's life; and produces thoſe concrete matters which 
are found i in the heart, and the larger veſſels of e 
animals, and have been miſtaken for polypi. 

Blood, expoſed to a gentle and continued heat, paſſes 
into the ſtate of putrid fermentation. When diſtilled on 
a water-bath, it affords a phlegm of a faint ſmell, which 
i; neither acid nor alkaline, but eaſily putreſies, in con- 
ſequence of its containing an animal ſubſtance diffolyed 
through ir. Expoſed io a more intenſe heat, blood, as 
has been diſcovered by De Haen, gradually coagulates 
aid becomes dry: itrhen loſes ſeven-eighths of irs weight, 
and becomes capable of efferveſcence »ith acids. By 
conducting rhe fire properly, it may be hardened into a 
ſort of corneous ſubſtance. Deſiccated blood, expoſed - 
to the open air, attracts from it ſome degree of moiſture, 
and, in the courſe of a few months, there is formed on 
i a ſaline efloreſcence, which Ronelle has determined to 
de carbonate of ſoda. When diſtilled by naked fire, it 
Words a ſaline phlegm,— that is, a phlegm holding in 
blution an ammoniacal ſalt, ſuperſaturated with ammo- 
nac. The nature of the empyreumatic acid contained 
in this ammoniacal ſalt, which was firſt obſerved by 
Meuſſens, and has given riſe ro ſo many diſputes among 
pyfiologiſts, has never yet been ſufficiently examined. 
After this phlegm, a light oil paſſes—then a ponderous, 
foloured oil, and ammoniacal carbonate contaminated 
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The ſerum is very far from being pure water, but! a 

peculiar matter, highly worthy of examination, to whicl 3 

we give the name of the albuminous fluid, It is of! A 
wb) 


yellowith white colour, ſomewhat inchning to green; 1 
tate 


f * a thick oil. There remains in the retort a ſpungy | 
1 | coal, very difficult to be incinerated, which is found w ® 
3K contain muriate of ſoda, carbonate of ſoda, oxide of Wil © 
1 iron, and a matter apparently carthy,. which ſeems to be be 
1 calcareous phoſphate. 5 

Blood combined with alkalis, without prerious decom. for 
poſition, becomes more fluid by ſtanding. Acids inſtan. br. 
taneouſly coagulate it, and alter its colour. By filtrs thi 
ting this ſubſtance, evaporating the liquor paſſed through 12 
the filter, drying it before a moderate fire, and lixivia- ads 
ting the matter that has been dried, neutral ſalts are A 
obtained, conſiſting of ſoda with the acid that was mixed 10 
with the blood. Alcohol coagulates blood. 0 55 . 
| Experiments made on. blood in its original ſtate, do + 
not diſcover the nature of the ſubſtances of which it "Y 
conſiſts. But the ſpontaneous decompoſition of blood, Wi we; 
and the ſeparation of its two component parts, the do oY 
and the ſerum, afford us an opportunity of acquiring af : 
that knowledge by examining each of theſe matters by 4 

N itſelf. Till within theſe few years, the chemical anz gs 
N ly ſis of the blood was confined to what has been related | 

| in the foregoing pages; but Meflrs Menghini, Rouele a 
. the younger, and Bucquet have examined this fluid in 5 

i a very different manner. The two laſt of theſe che. * 
N miſts eſpecially have conducted their experiments on thi wn 
i matter in a way which ſhews to what perfection the ans bine 

| lyſis of animal matters may be carried, by proceeding ol <p 

i their plan. The following account of the properties ot * 
8 the ſeveral ſubſtances which compoſe the blood, is de 8 

! rived from the diſcoyeries of thoſe philoſophers. fluids 
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heated to ebullition: 


conſiſtency, its taſte, and its greeniſh colour. 


S fluids obſtructs their union. 
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| caſte is Calriſh, but nearly inſipid; its 1 unctuous 


and adheſive. When expoſed to the action of fire, it 
coagulates and becomes hard, long before it can be 
it communicates a green tinge to 
ſyrup of violets. By diſtillation on a- water bath, it af- 
ſords a phlegm of a mild, inſipid taſte, which is neither 
acid nor alkaline, but ſpeedily putrefies. After loſing 
this phlegm, it is dry, hard, and tranſparent like horn: 
it is no longer ſoluble in water: by diſtillation. in a 
retort, it affords. an alkaline phlegm, a conſiderable 


| quantity of ammoniacal carbonate, and a very fcetid, 


thick oil. All theſe products, in general, have a peculiar 
fœtid ſmell. The coal of the ſerum, when diſtilled by 
naked fire, almoſt entirely fills the retort. It is fo dif- 
ficult to incinerate, that it muſt be kept burning for ſe- 
veral hours, and expoſed to a great deal of freſh air 
before it can be reduced to aſhes. The aſhes are of a 
blackiſh grey colour, and contain muriate and carbonate 
of ſoda, with calcareous phoſphate, 

The ſerum, if expoſed for ſome time to an hot rempe- 


| rature, in an open veſſel, paſſes readily into a ſtate of 


putrefaction, and then affords a conſiderable quantity of 
ammoniacal carbonate, with an oil, the ſmell of which 
is inſufferably nauſeous. It putrefies ſo ſpeedily, that 
Bucquet could not diſcover whether ic paſſed into an 
acid-ſtate before becoming alkaline. This liquor com- 
bines with water in any proportion ; and then it loſes its 
To pro- 
mote the combination, the mixture needs to be ſhaken ; 
becauſe the difference between the denſities of the two 
The ſerum, when poured 
into boiling water, coagulates almoſt wholly and inſtan- 
ancouſly. A portion of that fluid forms, with the wa- 
ter, a ſort of opaque and milky white liquor ; which, 
L 4 According 


168 | The Blond, 


according to „ Buequer, poſſeſſes all he character 
0 properties of milk; that is, is rarefied and cauſed 1 | 


mount up, like that fluid, by heat, and is ſr as 
by the ſame agents—by acids, and by alcohol. 

Alkalis render the ſerum more flaid- by — akin 
of ſolution of it. Acids alter it in a different manner, 
increaſing its conſiſtency, and coagulating it. This mix: 
ture, filtrated and evaporated after filtration, affords z 
neutral ſalt formed of ſoda and the acid employed: And 
this fact proves ſoda to exiſt in the ſerum in a naked 
ſtate, in full poſſeſſion of all its properties. >The cox 
gulum formed in this liquor by the addition of an acid, 
is very ſpeedily diſſolved in ammoniac, which is the ge. 
nuine ſolvent of the albuminous part of the blood ; but 
it does not diſſolve at all in pure water. Acids moth 
tate this matter in union with ammoniac. The coagu- 
lum, diſtilied by naked fire, affords” the ſame - produts 
as the ſerum deſiccated; and its carbonaceous reſidue 
contains a good deal of carbonate of ſoda - circum- 

| Nance which, in Bacquer's opinion, ſhews, that there 
_ exiſts a portion of that ſalt in a ſtate of intimate com- 
bination, in the ſerum, which the acid employed to co. 
agulate it does not ſaturate. 

The ſerum, inſpifſated, affords ae gas by the 


action of the nitric acid, with the help of a moderate 
On increaſing the fire, there is a quantity of 


hear. 
nitrous gas diſengaged from the mixture: the reſidue 


aftords oxalic acid, and even a ſmall quantity of male 


acid. f » 

The ſcrum does not decompoſe calcareous or Alon 
nous neutral ſalts; but it acts with ſufficient energy ii 
decompoſing metallic ſalts. It is liable to be cov 
gulated by alcobol: this coagulum differs conſider 


ably from that formed in the ſerum by acids, chiefly 
N | i 


ſoluti 0 
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in its Gabilicy in water, as Bucquet has diſcovered. 
This liquid appears, therefore, from theſe reſearches, 


o be an animal mucilage, conſiſting of water, acidiſia- 
ble oily baſes, murtate and carbonate of ſoda, with cal 
fort WR carcous phoſphate: The roſe- coloured precipitate which 
ner, 1 have obtained by pouring a portion of a nitric ſolu- 
mix - tion of mercury into the ſerum, appears to be owing to 
ds a che latter of theſe principles. Although this liquid has 
And WW ſcarce any eolour, yet nitric acid, and, ſtill more, nitrate. 
ed of mercury, produces, when poured into it, a roſe or 
coa- light fleſh-colour, which I have had occaſion to obſerve in 
acid, many other animal liquors. The moſt ſingular property of 
ge. this mucilage,—a property highly worthy of engaging 
but che attention of phyſicians,—is, its being liable to be- 


come concrete by the action of fire and acids. Scheele 
xapu- WH thought this phenomenon owing to the nen of 
duds heat. 
ſidne The'clot of the blood affords, 97 expoluts” to the 
"cus hat of a water-bath, an inſipid water; it becomes, at 
there che ſame time, dry and brittle. It affords, in the re- 
com- tort, an alkaline phlegm, a thick oil, of a fœtid, empy- 
to co: Wl reumaric ſmell, and a good deal of ammoniacal carbo- 
nate, The reſidue which it leaves, is a ſpongy coal, 
7 the of a ſparkling metallic aſpect, difficult to incinerate, and 
derate WF affording, when treated with ſulphuric acid, ſulphate of 
ity of ot ſoda and ſulphate of iron: there remains, after theſe 
eſitue operations, a mixture of calcareous phoſphate with car- 
malie Wi bonaceous matter. Expoſed to an hot atmoſphere, the 
clot putrefies readily enough. When waſhed with wa- 
alomi- Wi ter, that fluid ſeparates it into two very diſtin& matters; 
roy i the one it diſſolves deriving from it a red colour. The 
e cor. ſolution, treated with different menſtrua, exhibits all 
the ſame characteriſtics with the ſerum, but is found to 
contain much more iron. The metal is ſeparated by 
2 | incineration, 


: is ineration, and by 3 hs 8 * ig 
Z order to carry off the ſaline matters. The remaining 


| lour to this metal. A very . conſiderable proportion of 


ghini, Rouelle, and Buequet. 
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part of the lixivium, after the ſaline matters are carried | 
off, is in the ſtate of oxide of iron, of a brown colour, 
of conſiderable beauty. It is uſually ſubje& to the a. 
traction of the magnet. Blood is thought to owe its co-· 


iron has been extracted from this fluid. by Mein * 


be clot, after being waſhed and clara. read Fl 
— red ſerum which it contains, is in the ſtate of z 
fibrous white matter; which | it remains for us to exa· 


| par 
mine. 7 4 
The fibrous part of the blood i is white and colourlel, 0 
after being well waſhed : its taſte is inſipid. It affords, | g 
by diſtillation on a water- bath, an inſipid phlegm, will he 
ont ſmell, and liable to putrefaction. Even the gentlelt | + 
heat hardens this fibrous matter in a ſingular manner, W 
When expoſed ſuddenly to a ſtrong fire, it ſhrinks like WW .. 
parchment. By diſtillation in a retort, it affords an * 
ammoniacal phlegm, a ponderous oil, which is thick . 
and very fœtid, and a good deal of ammoniacal carbo- X 
nate, contaminated with a portion of oil. The reſidual "gp 
coal is not very bulky, but compact, ponderous, and R 
eaſier incinerated than that of the ſerum. Its aſhes are This 
very White: it contains no ſaline matter, as it mul Mut 
have loſt, by the waſhing, whatever it contained of that = 
kind, — and no iron: it is a fort of reſidue of an eartly pe: 
appearance, and ſeemingly calcareous phoſphate. abun 


The fibrous part of the blood putrefies very quick 
and with great facility. When expoſed to an hot, 
moiſt atmoſphere, it ſwells, and affords a good deal cf 
ammoniac. It is not ſoluble in water: when boiled in that 


fluid, it becomes hard, and acquires a grey colour. 1 
kalls 


8 
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kali do not Adee it; but eren the 0 acids 
combine with it: The nitric acid diſengages from it a 
conſiderable quantity of azotic gas, as we are told by M. . 
Berthollet; and at length diſſolves it with efferyeſcence 
and the diſengagement of nitrous gas. When it ceaſes 
to emit nitrous gas, the reſidue is obſerved to contain 
Jolly and faline flakes ſwimming in a yellowiſh liquor : 
Tunis liquor affords, by eyaporation, oxalic acid in cryſtals; 

4, at the fame time, depoſites no inconſiderable quan- 
1 al try of flakes, compoſed of a peculiar oil and calcareous 
of 3] phoſphate. It appears that there are in the fibrous 
or part two oils ; one of which conſtitutes, in combination 
Wh vith oxigene, oxalic acid; while the other forms, with 


let, be ſame principle, malic acid. 

ords | The fibrous matter diſſolves alſo in the muriatic acid, 
_Y WT which converts it into a ſort of green jelly. The acid 
Let | 


of vinegar diſſolves it with the help of heat : Water, 
and eſpecially alkalis, precipitate this fibrous matter from 
acids. This animal matter is decompoſed in theſe com- 
bnations; and when ſeparated, by whatever means, 
from acids, no longer exhibits the ſame properties. 
Neutral ſalts, and other mineral matters, are incapable 
of acting upon it. It unites with the albuminous mat- 


„ 200 ter, eſpecially with that which is coloured, to form clot. 
bs + This laſt ſubſtance, as well as the fibrous part, is totally 
* ſoluble in acids; on account, no doubt, of the combina- 
f = lon of that matter with the red ſerum. From this it 
cart) Appears, that the fibrous part differs greatly from the 
* abuminous matter. It is more of an animal nature than 
e tat matter, being a ſort of animal gluten, bearing no 
47 of ſmall reſemblance to that of farina, and poſſeſſing the 
in that ſenarkable property of becoming concrete by reſt and 
as, cooling. There is no doubt that this matter, which has 
N ral i been EP attended to by phyſiologiſts and pa- 


thologiſts, 
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it is depoſited in the muſcles, and conſtitutes rhe fibrou 
baſe of thoſe organs, and that ſubſtance which is moſt 


is inſerted among the Memoirs of the Royal Society of 


which M. Chauſſier has obtained from it by the action 


2 acid. 


- Has not yet been examined in all its various ſtates ; pat 


_ conſiderable alterations, ſuch as violent inflammations 
the chloroſis, ſcurvy, &c. Phyſicians diſtinguiſh theſe 


thologiſts acts an important part in b animal econo 
my. I have a conſiderable time fince obſerved, that 


eminently irritable. I have concluded this ſubſtance to 
merit more attention than it has yet obtained, and hare 
conſidered it as capable of occaſioning, by its exceſs or 
deficiency, certain diſeaſes: And I have given my rer 
ſons for entertaining ſuch opinions, in a memoir which 


Medicine for the year 1783, &c. It appears that the 
peculiar acid which the blood affords by diſtillation, and 


of alcohol, exiſts in the fibrous part of its ſubſtance. 
For this reaſon, I have propoſed to call it the cruoric 
acid, if it ſhould ever be determined to be a "Pup 


After all theſe ingenious diſcoveries concerning the 
nature of the blood, yet we are far from being ſuff- 
ciently acquainted with all its chemical properties. We 
are yet ignorant of the minute difference which fubſiſt 
between the ſerum and the fibrous part. The blood 


ticularly in different diſeaſes, in which that fluid ſoffe 


alterations only by external appearances; and it is 
much to be wiſhed that accurate analyſes ſhould de- 
termine their nature in ſuch a manner as to afford 2 
better direction to the practitioner in the art of healing 
Rouelle has examined the blood of various quadrty 
peds, the ox, the horſe, the calf, the ſheep, the hoy 
the aſs, and the goat. He obtained from them tt 
ſame products which the human blood affords, but 18 

different 8 ions. 
C HA. 
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0 'the "Milk © 


THE milk is a recrementitial humour, deſigned by 
| nature for the nouriſhment of the young of animals 
in the firſt period of their exiſtence. It is of a dead 
white colour, a mild ſaccharine taſte, and a ſmell faintly 4 
aromatic. The female of the human ſpecies, female 
quadrupeds, and cetaceous animals of the ſame ſpecies, 
are the only animals that afford milk, No other animal 
8 furniſhed with organs for the ſecretion of this hu- 
nour. It was long thought, that the milk was imme- - 
dately ſeparated by glands in the breaſts, from the blood 
conveyed into them by the numerous arteries which 
meet there. But the principles of which milk is known 
to conſiſt, have not been hitherto proved to exiſt in the 
dlood; and late diſcoyeries in anatomy have ſhewn, that 
be breaſts are furniſhed with a great many lymphatic 
ad abſorbent veſſels, diſpoſed in a greaſy tiſſue ; and 
the liquor which theſe contain, is perhaps one of the 
chief conſtituent principles of milk. | 
Milk 


— 


__— Ih il. 


Milk is very different in different ** I wou 
it is highly ſaccharine. Cow's milk is mild, and j It 
principles are intimately united. The milk of the gon 
and the als poſſeſſes peculiar virtues, and is often Ker 
aſtringent. The properties of milk are liable to var, 


as they commonly depend on the nature of the food with th 
which animals are nouriſnec. | 
Cow's milk, which we may take as an * a8 it i f ti 


cally procured, is a compound of three different ſubſtan- 
ces; ſerum or whey, which is fluid and tranſparent 
butter and cheeſe, which have more conſiſtency. Theſe 
three parts are ſo mixed and ſuſpended, as to form a ſort cal 
of animal emulſion, | wh 
Milk, diſtilled by the heat of a water-bath, affords an 
inſipid, inodorous phlegm, ſuſceptible of putrefation, WW as 
Expoſed to an heat ſomewhat ſtronger, it coagulates like WI cal 
blood, as has been öbſerved by Bucquet. When ſtirred N pro 
and evaporated flowly, it forms a ſort of ſaccharine ei: 
tract, known by the name of Franc hipane. This extras, Wl dri 
_ diſſolved in water, forms Hoffman's whey. Diſtilled by WF bra 
naked fire, it affords acid, fluid oil, concrete oil, and i 
' ammoniacal carbonate. Its reſidual coal contains a little Bi it n 
potaſh, muriate of potaſh, and calcareous phoſphate. 

Milk, expoſed to an hot temperature, is liable to paß era 
into a ſtate of ſpiritous fermentation, in which it fo tern 
a ſort of wine; but a conſiderable quantity of it muſt be 
together, in Sider that this alteration may take plac milk 
The Tartars prepare a ſpiritous liquor from mate H e 
milk. The milk becomes quickly acid, and then coagt: 
lates. The cheeſe gathers into a maſs, (caring the whe) 
ſeparate. 

Acids have inſtantaneouſly che ſame eſſect on milk 
They coagulate it; this coagulum is again diſſolved bj 
alkalis, eſpecially by ammoniac. Boerhaave aſſerts, that 


milk boiled with oil of ' tartar becomes frſt Fellow, and 
takes afterwards a blood-red colour; He is even of ops 
nion, that it is by ſome ſuch combination milk is convert- 


the help of heat; as has been obſerved by Scheele. 


tion of rennet, in the proportion of twelve or fifteen 
grains to the pint. This ſubſtance being a mixture of 
milk ſoured in the ſtomachs of calves, with the gaſtric 
juice, is a fermenting ſubſtance which coagulates the 
caſeous part. After this coagulation is effected, the 


| whey is ſtrained from the curds. Gallium, the flowers 


rds an of thiſtles, and artichokes act on milk in the ' ſame way 


en as rennet. The external membrane of the ſtomachs of 


es like WY calves and birds, when dried and reduced to powder, 
ſtirred WM produces the fame effect on milk: a fact which proves, 


ne ex- WF that the coagulation of this liquor is owing to the 


xtrad, dried gaſtric juice ON in the Fond of * mem- 
led h brane. 


, and The ſerum or win ak in this way, is eurbid: 

a little it may be clarified with white of eggs and tartar. When 
te. the ſerum or whey is wanted very pure, in order to be 
to paß examined, no acidulous tartarite of 3 ſhould be i in- 
form termixed with it. 

nuſt be Whey has a mild taſte. When -odpereld from new 
place, WH milk, ic contains a ſaccharine eſſential ſale 3 but it ſoon 


acquires a ſour taſte, in conſequence of that fermenta- 
ion which takes place in it. This emotion is produced 
by the alteration of a mucilaginous principle contained in 
milk ; and it is the extrication of this acid from a latent 
late which ſeparates the whey from the other 'principles 
* which milk conſiſts. It will therefore be proper to 
7 examine 


wr 


| ed in the human body into the ſtate of real blood. Neu- 
nal falts, ſugar and gum likewiſe coagulate milk, with | 


To make whey; milk muſt be warmed with un add- 


3 


cryſtals; ; it attracts moiſture from the atmoſphere. Bat 


gas. 


: 


mak and conſtitutes fermented whey. 


„ Thin, 8 
n nature af 8 which-is, formed in four 


4 al 

It is well known, that milk left to itſelf. at a ee fa 
ture of ſeventy or eighty degrees, ſuffers, in the ſpace c in 

a few days, a fermentation which developes an acid, and 01 
ſeparates the butter and cheeſe. The acid which is er 
formed by this fermentation, and acquires, in the ſpace an 
of twelve or fifteen days, all the ſtrength of which it s Wi fo 
capable, has been examined by Scheele: We call it the ot! 
lactic acid. The following is the: proceſs by which Wn 
Scheele obtained this acid pure, after attempting inef. I 
fectually to ſeparate it from ſour milk by diſtillation. Tha lea 
operation having afforded him only a very mall portion tair 
of acid, he evaporated four whey to an eighth pan, WI po! 
after filtering it, to ſeparate all the caſeous matiłr. The her 
animal earth he precipitated by lime· water. He dilued I be. 
it with three times its weight of water; and; ſeparated . cula 
the lime by oxalic acid. To aſcertain whether a fon 
oxalic acid remained in it, he aſſayed it with lime water; Wl Pint 
and then evaporated the liquor to the conſiſtency of Wi <1! 
honey ; and precipitated the ſugar of milk, and ſome lf tor 
other extraueous ſubſtances, by mixing with it alcobol, eve 
; which caſily diſſolves the lactic acid. Laſtly, he diſtilled i chan 
this ſolution ; and after the alcohol was thus volatilized, r. 
the lactic acid remained pure in the retort. © Scheele dwed 
aſcribes to this acid the following properties. deck 
Eva porated even to a very thick conſiſtency, it affordsn0 Wh oder 


diſtillation it affords an empyreumatic acid, reſembling on 
the pyro- tartarcous acid, à little oil, and a mixture ly g 
dear 


of carbonic acid gas, with carbonated een 


In union wich che three alkalis, with barytes, or with 


lime, the lactic acid forms deliqueſcent ſalts. In combi 
nation 


in alcohol. The acid of milk does not act, in any way, 
on cobalt, biſmuth,” antimony, mercury, ſilver, or gold, 
| even though aſſiſted by a boiling heat. Ir diffolves zinc 


former of theſe ſalts, lactate of zinc, cryſtallizes; the 


The lactie acid oxidates and diſſolves lead and copper. 
The lactie ſolution of lead depoſites a little ſulphate of 
lead; from which it appears, that this animal acid con- 
tins a ſmall portion of ſulphuric acid. Laſtly, it decom- 
poſes acetite of potaſh : This laſt property, with the reſt 
here mentioned as belonging to it, ſhew the lactic acid to 
be different in its nature from vinegar. - To theſe parti- 
tulars, Scheele adds, that real vinegar may be obtained 
from milk, by mixing fix ſpoonfuls of aloohol with three 
pints of milk, and leaving the mixture to ferment in a 
vell· ſtopped veſſel : the gas diſengaged by the ferment- 
ation of the mixture, muſt be, from time to time, ſuffered 
to eſcape : at the end of a month, the milk is found 


through a cloth, and put up in bottles. The celebrated 
Swediſh chemiſt adds farther, that milk in a bottle, the 
deck of which enters a veſſel filled with the ſame liquor, 


#80 undergoes, if expoſed, in this condition, to an heat ſome. 
„ By what ſuperior to the ordinary heat of ſummer, a ferment- 
abling non which occaſions the diſengagement of a large quan- 


tely to empty the bottle in the ſpace of two days: 
The acid produced by this fermentation, which takes 
Mace without the contact of air, ſeems to owe its oxigene, 
he acidifying baſe of air, to the decompoſition of water. 
Vol. III. 


| Mitt. IDEN, | wo | 


attract moiſture from the atmoſphere. 'Moſt of theſe 
falts of milk, or alkaline and earthy laQtates, are ſoluble 


and iron, producing from them hydrogenous gas: the 


other, lactate of iron, forms a deliqueſcent brown maſs. 


changed into good vinegar : it may be then ſtrained 


ty of elaſtic fluid: This fluid diſplaces the milk, ſo as 
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have a proceſs for preparing this ſalt, it appears, tha 


muller, Teſti, Werloſchnigg, Walliſnieri, Fickius, and 


deſcribed proceſſes for its preparation. Meſſrs Vulgamoꝛ 


. 


The whey of ſweet milk, ſeparated by rennet, with- 
out ſouring, holds in ſolution a certain quantity of a { 
line ſubſtance, known by the name of ſalt or ſugar of 
milk. Although Kempfer afferts, that the Brachmang 


4 A : 3 a6. 


Fabricius Bartholet or Bartholdi, an Italian phyſician, 
firſt mentioned it to the world, in the year 1619. Et. 


Cartheuſer, have ſucceſſively written concerning it, and 


and Lichtenſtein have given very particular accounts of V, 


the art of extracting this ſaline ſubſtance, which is pre- 05 
pared in the great way in different places in Switzerland, 50 
They there evaporate whey, obtained from, milk, by Wil ;; 
ſkimming it, and coagulating it with rennet, till it be re. pol 
duced to the conſiſtency of honey: This ſubſtance, put viy 
into moulds, and dried before the fun, forms ſugar of Wi Tu 
milk in tablets: theſe are diſſolved in water, clarified g 
with white of eggs, and evaporated to the confiltency of Wi nir 
a ſyrup; and then the liquor is cryſtallized in the cold: con 
white cryſtals are formed in it, in rhomboidal parallel. WF... 
pipeds: the mother water depoſites yellow and brown pure 
cryſtals, which are purified by fuccefſive ſolutions ad. 
M. Lichtenſtein has examined and analyſed the differ. Md 
ent ſugars of milk that are fold in Switzerland at differ- far 
ent prices; and has particularly diſtinguiſhed, 1. T5 WW. 
| feveet ſugar of milk, which is extracted from ſweet pur: nde 
fied whey : 2. The aceſcent ſugar of milk, obtained from WF: wh 
ſour whey : 3. Sugar of milk, rendered impure by a nir. ri 
ture of fat particles, which, according to him, ſeparates ve d. 
in the firſt cryſtallization : 4. Sugar of milk, mixed wit! Wi; p 
oil and common ſalt, which is laſt cryſtallized : 5. Sug 
of milk, mixed with fat particles, common ſalt, and jo de. 
ammoniac ; it is glutinous and moiſt ; treated with fuel port 


_ alk 


alkali, it de ammoniac: 6. Laſtly, Sugar of milk mix- 
ed with all the above - mentioned ſubſtances, and likewiſe 
with extraftive and caſeous matter; this laſt ſugar is of 
che conſiſtency of honey; it is liable to turn rancid, and 
is acrid and diſagreeable. | | 
Pure ſugar of milk taſtes; in a faint IT like A5 


cian, 

L. inipid, lad ſomewhat earthy. By repeated ſolutions, 
2 there is always ſo much of it loſt. It diſſolves in three 
and 


or four parts of hot water: It affords, by diſtillation, the 


fame products as ſugar, according to Meſſrs Rouelle, 
ats of vugamoz, and Scheele. The firſt of theſe chemiſts 
_ obtained, by burning a pound of this ſalt, from 24 to 
ſi 


zo grains of aſhes; of which three fourths were muriate 
of potaſh, and the remaining fourth part carbonate of 
potaſh, On a burning coal, ſugar of milk melts, ſwells, 


» Pl i gives out a ſmell of caramel, and burns like ſugar. 
5 Theſe properties afforded reaſon for thinking, that this 
a 


falt would; like ſugar, afford oxalic acid, if treated with 
nitric acid. Scheele's experiments have confirmed this 
donjecture: But he obſerves, that a much more conſider- 
able proportion of ſpirit of nitre is neceſſary for this 
purpoſe, than to produce oxalic acid from common ſugar; 
and that 4 ounces of ſugar of milk afford 5 drams of oxalic 


ne” ed: Aud he has farther diſcovered, that the reſidue of 
difter- ſugar of milk that has been treated with nitric acid, when 
1. 7 aluted in water, and filtrated, in order to the evaporation 
t pu end cryſtallization of the oxalic acid, leaves on the filter 
d * i white powder, which he found to poſſeſs the charac- 
a mis 


{riſtics of a peculiar acid different from the former. This 


paratel ve denominate the ſaccho- lactic acid. The following are 
d with * properties, as obſerved by Scheele: 

, Dougal This acid is in the form of a white granulated pow- 
and ſo der. Two drachms of this falt, in a ſtare of conſiderable 


Pity, on being expoſed to heat in a glaſs retort, melted, 
M 2 To {welled, 


_— weighed 35 grains. That. ſublimate was acid 


© With an hot ſolution of carbonate of potaſh. Saccbo- 


Tn 


| ſwelled, and turned black, There was ſublimated fron 
this matter, a brown ſalt, the ſmell of which was a con. 
pound of the ſmell of benzoin with that of amber, an 


ſoluble in alcohol, but not fo eaſily * as in Water, and 
burned on the coals. In the receiver, there was found 
a brown liquor, which poſſeſſed none of the charger. 
iſtics of an oily ſubſtance. In the retort, there remainel 
11 grains of coaly matter. Both carbonic acid, an 
hydrogenous gas, were diſengaged during the diſtillation, 
The ſaccho-laftic acid is ſcarce ſoluble in water; for a 
- ounce of boiling water diffolves only ſix grains of it, and 

even of that quantity a fourth part is precipitated by 
cooling. M. de Moryeau ſays, that this acid efferveſces 


. lacte of Potaſh, cryſtallized by cooling, was diſſolved in 
eight times its weight of hot water, and cryſtallized + 
new by the cooling of the liquor. Saccho-latte of 
foda is ſuſceptible of cryſtallization, and only five part 
of water are requiſite to diflolve it. This acid like 
wiſe combines with ammoniac ; but heat deprives the 
neutral ſalt, thus formed, of its volatile baſe. With 
barytes, aluminous earth, magneſia, and lime, the ſaccho- 
lactie acid forms ſalts which are almoſt inſoluble. It at 
with little energy on metals; with their oxides it forms 
neutral falts, which are ſcarce ſoluble. It precipitates 
vitrates of 3 lead, and liver; ; as alſo murine d 

lead. 15 
Wen Scheele firſt mac this S he thought, 
that the white powder depoſited by the oxalic acid, 0 
tained from ſugar of milk by the nitric acid, was nothing 
but calcareous oxalate, the formation of which was oF 
ing to lime which might poſſibly be contained in tl 
animal ſalt; but he was ſoon undeceived, when, on pour 
ing a ſmall portion of pure oxalic acid into a _ a 
ugal 


il Milk, 5 
. 20 
> * 


| ſugar of milk, he found-the ne to afford no preci- 
pitate. Let M. Hermſtadt, who, in Crell's Journal, has 
jren two memoirs. on ſugar of milk, in the ſecond. of 
S which he enters into a particular examination of this 
earthy acid, thinks, notwithſtanding Scheele's experi- 
ments, that it muſt be a compound of oxalic acid and 
lime with a fat matter. But M. de Morveau, examin- 
ing, with his uſual accuracy, the experiments of this 
chemiſt, and comparing them with thoſe of Scheele, has 


, and 

4 hewn, in the new Dictionnaire Encyclopædigue, that M. 
r u Hermſtadt has not accompliſhed his object, and that even 
ll the reſults of his experiments rather confirm than contra · 


dict the diſcoveries of the Swediſh chemiſt. M. de Mor- 55 


vel has himſelf made ſeveral ingenious experiments, 
accho- which concur to eſtabliſh the ſame fact. To theſe par - 
ved in ticulars we may add, that the oxalic and the ſaccho · lactic 


acids do not exiſt ready-formed in ſugar of milk; and 


zed & ; ; - . 

Oe of that this ſalt contains only the baſes which attract oxigene 

- pars iN” the acidifying principle from the nitric acid. We may 
1 like farther obſerye, that new experiments may, one day, per- 


taps, ſhew the ſaccho-laRic acid to be nothing but a mo- 


es the . 

Wit (cation of ſome other vegetable acid; for, every thing 
cho tends to prove, that the principles of whey have belong - 
It ads ed originally to the vegetables with which the animals 
eum that afford it are nouriſhed. 
pirates Baron Haller repreſents ſugar of milk as exiſting in 
ed the 0 proportions, in the milk of the following 
aimals : 
ooh, ii Four ounces of ſheep? s milk, afford from 3 5 to 37 
d, ob grains of ſugar of milk: | 
chin be ſame quantity of goat's mille from 47 to 49 
— — — of cow's milk. - from 53 to 54 
in thi FOOD ——— of woman's milk from 58 to 67 
1 pour: A" won. — of mare's milk - from 69 to 70 
"tion of Sk —— of aſs's milk - from 80 to 82 


M 3 Rouelle 
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Mill. 


- Rendlle wal nr that . the Ager of milk i 
extracted from the whey of cow's milk, it cools into: 
fort of jelly ; and W believes i it to contain gb 
latinous matter. 

The cheeſe, or caſeous part of I is b Wwe into 
a maſs, and ſeparated from the other parts of the liquid 
by the action of fire, by the acid fermentation to which 
mill is liable, and by the intermixture of acids. Thi 

matter, when well waſhed, is white and ſolid, like the 
albumen of the blood. A gentle heat hardens it. B 
diſtillation on a water. bath, it affords an 7185 phlegn, 
ſubje to putrefaction. | | 

Dried cheeſe affords, by Aiſtilation in a retort, an al. 
kaline phlegm, a ponderous oil, and a conſiderable pro- 
portion of ammoniacal carbonate. Its coaly reſidue i 
denſe,” very difficult to incinerate, and incapable of af 
fording fixed alkali, When treated with nitric acid, it 
is found to contain lime and phoſphoric acid. = 
_ © Cheeſe putrefies in a hot temperature: It ſwells dif 
' fuſes a noiſome ſmell, becomes half-fluid, and, in conſe 
quence of the diſengagement of a ſtrong-ſmelling and 
highly mephitic gas, which wich difficulty eſcapes from 

this viſcid matter, is coyered over with froth. 
Cheeſe is not ſoluble in cold water; and hot water 
har dens it. Scheele has obſerved, that whew1 it has been 
- precipitated by an acid, boiling water becomes * 
of diffolving a part of it. 

The alkalis diſſolve i it: ammoniac eſpecially, when q 
few'drops of it are poured into milk coagulated by at 
acid, cauſes the coagulum in a ſhort time to diſappear. | 

"" Concentrated acids alſo diſſolve cheeſe. The nic 
acid diſengages azotic gas from it. The vegetable acid 
do not diſſolve it in any ſenſible degree. The folution 
of cheeſe in the mineral acids is precipitated by. — 


C's %. + 
0 
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acid 


lected on the ſurface: - 


| and butter, ſkimmed off milk. | 
to digeſt than pure milk. A conſiderable agitation \ 


. 1 1 


of which, howerer, 00 great a da diſſolves the 
precipitate again. | 
The neutral an efpecially muriate of ſoda, nn! 
the putrefaction of this ſubſtance. Alcohol coagulates it. 
From theſe particulars, it appears that cheeſe . ĩs a ſub· 


ſtance, like the albumen of the blood. 


Butter is in part ſeparated from milk by reſt, and bal 
But being, in this ſtate,” mixed 
with a good deal of ſerum and caſeous matter, it is ſepa- 
rated from theſe matters by rapid agitation. This is the 
art of making or churning butter. The ſeram which 
ſwims over churned butter, ſtill retains a portion oſ that 
oily ſubſtance; it is yellow, ſour, and fat, and is called 
butter-milk, What is called cream, is a mixture of cheeſe 
It is much more difficult 


reduce this ſubſtance into froth': : in mn 2 it is ones | 
whipped cream. 

Pure butter is ſoft and concrete, 16]: a golden: yellow 
colaur, ſometimes higher, ſometimes lighter; and of an 
agreeable ſweet taſte. By a gentle heat, it melts; and 
by cooling, becomes ſolid. When diſtilled on a water- 
bath, it affords an almoſt inſipid phlegm. In the retort, 
it affords an acid, of a very ſtrong pungent ſmell ; at 
rſt, a fluid oil; and afterwards, a concrete cada: oil, 
of the ſame pungent ſmell with the acid. When theſe 
products are rectiſied, the oil is rendered as fluid and 
volatile as eſſential oils. The reſidual coal is but very 
ſcanty. The acid which butter affords by diſtillation, 
ippears to be of the ſame nature with that which is ex- 
ratted from greaſe; of which we will hereafter ſpeak, 
under the name of the ſebacic acid. It may alſo be ex- 
ratted in neutral falts, by the application of lime, potaſh, | 
a ſoda, 

Butter, 
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the moſt unwholſome articles of food, and the moſt diff 
cult to digeſt, that can be made uſe of. 


troubleſome to people who are liable to the heart-bur, 
be almoſt always adminiſtered with great caution. Milk 


on certain { ſubſtances for that purpoſe, is often uſed with 
ſucceſs. 5 


83 


Byreer, i a hot temperature, cally becomes acid and 
5 Its acid is then diſengaged from à latent ſtate, 


and is found to have a diſagreeable taſte. Water and 
alcohol, by diſſolving the acid, reduce the butter nearly 
to its former ſtate. Fixed e difſelyes butter, and 
forms a real ſoap with it. 

From this detail of particulars, it appears, that butt 
6 an oily ſubſtance, of the awe. nature with gonerete 
vegetable fixed oils. | 

_ Freſh butter is ſweet, cooling, and relaxing; ; 1 it 
eaſily becomes ſour, and agrees but with few. ſtomachs, 
Brown butter, the acid of which. is developed, is one of 


ö 


Milk is an aliment both agreeable and uſeful i ina great 
many « caſes. It is even one of the moſt valuable medi- 
cines that can be preſcribed. In diſeaſes affecting the 
Kin or joints, ſuch as the ring · worm, the gout, c. i 

ſweetens the acrid humours. It even heals up ſome c 
cers that are not of a very malignant ſort. It may | be 
impregnated with the aromatic parts of plants: it is then 
an excellent medicine for the phthiſis pulmonaris. All 
{tomachs are not fit for digeſting milk : Ir is generally 


from too much acidity in the primary paſſages: It ſhould 


rendered medicinal, by feeding the animal which afford i 


The milk of different ak poſſeſſes different virtues 
Woman's milk is ſweet, and highly ſaccharine, and pro- 
duces very happy effects in the caſe of a maraſmus 
Aſs's milk is ſucceſsfully uſed for the phthiſis pulmonaris 
and the gout; it commonly relaxes. Mare's _ 
| ALY e b next 


0 185 
| nearly of * i nature with that of the aſs. Goat's 
milk is ſerous, and gently aſtringent. Cow's milk is 
thicker, more fat, and more nouriſhing : it is alfo not ſo - 
eaſily digeſted; and it is often neceſſary to qualify it 
with water, or ſome aromatic infuſion, and that eſpeci- 
ally when it 1s found either not to pals eafily 8 2 Wit 
the body, or to occaſion logſeneſs. = 
Milk is likewiſe applied externally as an emollient. 11 i 
ſpeedily eaſes pains; and contributes to ripen impoſthumes, 
| and gatherings of humour, by accelerating their ſuppu- 
ration, It is applied hot, and ip a bladder, to the fore 
my $ TUES Fee *7 PP 
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IHE Fat is a concrete oily matter, contained in the 
cellular tiſſue of animals. It is either white or 
yellowiſh, and commonly inſipid as to both taſte and ſmell 
Its ſolidity, colour, taſte, c. are different in differen 
animals; nay, even in the ſame animal, as it is older or 
younger. In the infant, it is white, inſipid, and far fron 
ſolid; in the adult perſon, firm and yellowiſh ; in the 
old man, of a deeper colour, very much diyerſified in it 
conſiſtency, and generally of a ſtronger taſte. 
I) be fat of man and quadrupeds is conſiſtent, and either 
white or yellow: The fat of birds is finer, ſweeter, more 
unctuous, and generally leſs ſolid : In cetaceous animals 
and fiſhes, the fat is almoſt fluid, and generally diſpoſel 
in certain reſervoirs, ſuch as the cavity of the cranium, 
and the vertebræ. It is found, too, in ſerpents, inſects, 
and worms; but in theſe animals, it is confined to tit 
viſcera in the lower part of the belly, where it is diſpoſed 
in ſmall Jumps: only a very ſmall quantity of it is found 
on the muſcles, and under the ſkin, | . 
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1 
It has been obſerved, that the fat of frugivorous and 
herbivorous animals is firm and ſolid, but that of carni- 
rorous animals more or leſs fluid. It is, however, to be 
remarked on this head, that the fat muſt always be leſs 
lid, and leſs concrete, in a warm living animal, than in 
2 dead carcaſe, cold, and under diſſection. | 7 
The fat of an animal is different in its nature in differ- 
ent parts of the body. About the reins, and under the 
kin, it is ſolid : It is leſs fo between the muſcular fibres, 
or near the moveable viſcera, ſuch as. the heart, the ſto» 


mach, and the inteſtines. It is more copious in winter 


than in ſummer. It ſeems to contribute to the mainte- 
nance of heat in thoſe regions in which it is placed, as is 
proved by a great variety of facts that have been collected 
by phyſiologiſts. It ſeems even to contribute to the 
pouriſhment of animals, as has been obſerved of the bear, 


| the marmot, the dormouſe, and of all: thoſe animals in 


general which are occaſionally conſtrained to a long ab- 
ſlinence ; for, on ſuch occaſions, their greaſe is, by de- 
prees, melted and waſted away. 

Before uſing greaſe in the making up of EF" Full 
its chemical properties ſhould be examined: it ſhould be 
cat into pieces, and the membranes and veſſels running 
through it ſeparated from it: it is next to be plentifully 
waſhed with water, and melted with a little water in a 
new earthen veſſel. When the water is evaporated, and 
the boiling ceaſes, it may then be poured into another 
earthen veſſel, and ſuffered to cool. : 

All the chemical properties of greaſe hang not yet 
been examined. Nothing but the power of fire, of air, 
and of ſome re-agents, on this ſubſtance, is known: Vet 
there is ſcarce any animal matter with which we need 

more to be well acquainted, in order that ſome judgment 
ſay be formed of the uſes to which it is applicable, of 

which 
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abt dds certain hitherto known; 2s well | 
| bodies. 
| gentle heat, and congealed by cooling, When expoſed 
to a ſtrong heat, with concourſe of air, it diffuſes a ſmoke 


it. It leaves but very little refidual coal. Greaſe diſtilled 


water obtained from animal ſubſtances by diſtillation on 


phlegm which is at firſt. aqueous, but becomes afterwards 


Theſe products have an acid ſmell, lively and pungent, 


' a word, fo as to exhibit all the characteriſtics of a ge- 
auine, eſſential or volatile oil. Twenty-eight ounces Y 


8 p EA N 
A 


as of the alterations winch. it is Able to ſuffer in ring 
The fat of any animal. is liquified. by W to a 


of a poignant ſmell, which occaſions tears and coughing; 
and it burns, when expoſed to a heat fufficient to volatize 


on 2 water-bath, affords a vapid water, of a light animal 
ſmell, neither acid nor alkaline, but liable to rake, in a 
ſhort time, a putrid ſmell, as alſo to depoſite mucilaginous 
filaments. This phenomenon, which takes place on all 


a water - bath, proves that the water carries off with it 
ſome mucilaginous principle to which the alteration mul 
be owing. Animal fat diſtilled in a retort, affords a 


ſtrongly acid,—and oil that is partly liquid, partly cos. 
crete ; and there remains a very ſmall quantity of reſidual 
coal, which it is not eaſy to incinerate, and in which 
M. Crell found a ſmall portion of calcareous phoſphate. 


and as ſtrong as that of the ſulphureous acid. The acid 
is of a-peculiar nature, and has been carefully examined 
by Mr Crell; but as it is exccedingly difficult to obtain it 
by diſtillation, that chemiſt employeda much ſurer andmore 
expeditious proceſs : we will ſpeak of it afterwards. The 
concrete oil may be rectiſied by repeated diſtillation, {0 
as to become highly fluid, volatile, and penetrating,—il 


human fat afforded Mr Crell twenty ounces, five drachms 
ard forty grains of fluid oil. three ounces, three dm 
4 c - OUNC 0 


and thirty grains of ſebacic acid, and three ounces, one 
drachm, and forty grains of bright coal, nearly in the 
fame ſtate with plumbago or carbure of iron, as was re- 
marked by M. de Morveau. In this analyſis, there were 
fire drachms and ten grains loſt : That loſs muſt have 


been owing to the water in vapour, and the elaſtic fluids 


that were diſengaged, as Mr Crell did not make uſe of 
any pneumato-chemical apparatus. 

Greaſe is very ſpeedily altered, when 8000 to the 
action of hot air: inſtead of continuing ſweet and in- 
odorous, as when freſh, it becomes ſtrong and pungent 
in its taſte, and abſolutely rancid. This alteration ap- 
pears to be a real fermentation, by which the acid is de- 


| veloped, and placed in a free ſtate. Although this acid, 


thus developed, ſeems to be of the ſame nature with 
the ſebacic acid, I conſider not the change as owing ſolely 
to the oily part of the greaſe. The peculiar animal acid, 
diſcoverable by a farther analyſis, may come in for its 
ſhare in this alteration. The rancidity of greaſe may be 


| correfted in two ways: water itſclf, as has been obſerved | 
| by Mr Perner, is capable of carrying off all the acid 
that it contains; alcohol, according to M. de Machy, 


has alſo the ſame power. This proves, that the acid of 
rancid greaſe reduces it into a ſort of ſaponaceous ſtate, 
in conſequence of which it becomes ſoluble in water and 
acohol. Either of theſe fluids may be therefore confi- 
mg employed to reſtore rancid greafe to its . 

ate. ; 

When greaſe is waſhed with a great quantity of diſtil- 
led water, the fluid diſſolves a gelatinous matter, the ex- 


greaſe ſtil] retains a certain portion of that matter inti- 
mately combined with it, on which its ſuſceptibility of 
fernentation depends. F * the power of water over 

this 


iltence of which appears upon evaporation ; . but the 
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19 1 Fat. 


this animal ſubſtance has not yet been accurately acer 
tained. | | 

Mr Crell, and the chemiſts of Dij jon, have aſcertained 
in what manner alkaline fiibſtances act upon animal far 
Pure alkalis have long been known to form a ſort of foap 


with fat. Mr Crell, by treating that ſoap with a ſolution th 
of alum, or aluminous fulphate, ſeparated from it oil; ur 
and by. evaporating the liquor, obtained ſebate of poll me 
This laſt falr he diſtilled with concentrated ſulphuric acid lea 
which diſengaged the ſebacic acid. To ſeparate from che 
that acid, the ſulphuric acid combined with it; Mr Crel C01 
adviſes to diſtil it again on a fourth part of the ſebate of ph 
potaſh, which muſt be reſerved for the purpoſe. Ty it! 
aſcertain whether it be entirely purified from ſulphuric of 
acid, it may be aſſayed with acetite of lead. If the pre. the 
cipitate now formed be totally ſoluble in vinegar, it con: dif 
tains no ſulphuric acid. The chemiſts of the Academy ſer) 
of Dijon employ a ſimpler proceſs for obtaining the ſe⸗ cur) 
bacic acid: they melt the tallow, and, as it melts, throy iron 
into it quicklime : when this mixture becomes cool, they 4 
boil it in a large quantity of water: they next filtrate grea 
and evaporate the lixivium; and, by this means, obtain acid 
calcareous ſebate, which is brown and acrid. To purify 81 
this ſalt, it is calcined in a crucible, diſſolved, filtrated, a cor 
and mixed with a juſt proportion of water containing G 
carbonic acid, in order to ſeparate, by precipitation, the unite 
name 


ſuperfluous lime: it is after this evaporated ; and affords 
by. evaporation, a white ſalt, which is diſtilled with fub 
phuric acid, to diſengage the ſebacic acid. 

This acid exiſts in the butter of cacao, in the white 
'of the whale, and probably in all fixed vegetable oil. 
The following are its characteriſtic properties: It is l 
quid and white, and its ſmell very lively: it exhales white 


fumes: it is decompoſable by hre, on which it become 
yellon, 


Fa 1 


yellow, and affords carbonic acid: it converts blue colours 


F to an high red: it unites with water in any proportion: 
(ed with lime, it forms a cryſtallizable ſalt; with potaſh and 
* ſoda, ſalts that cryſtallize in needles, and remain fixed 
0 in the fire: it appears to act with the ſame powers as 
* the ſyrupous acid on ſiliceous ſtones, and on glaſs. In 
il; Wi union with the nitric acid, it diſſolves gold; it acts upon 
** mercury and ſilver; it precipitates nitrate and acetite of 
id lead ; it decompoſes tartarite of potaſh, by precipitating 
TY the tartareous acidulum, or cream of tartar ; it alſo de- 
| WH compoſes alkaline acetites. If ſtrongly heated with ſul- 
10 phuric ſalts, the acid is ſeparated in a ſulphureous ſtate; 
To it precipitates nitrate of mercury and ſilver. A number 
mie of theſe properties had induced Mr Crell to think, that 
1 the ſebacic acid might poſlibly be nothing elſe but a mo- 
* dification of the muriatic acid; but M. de Morveau ob- 
eny ſerves, that, as it decompoſes corroſive muriate of mer- 
ic cury, that property alone is enough to diſtinguiſh it 


from the muriatic acid. 
Mineral acids, in a concentrated ſtate, alter and hats 


= creaſe, The ſulphuric acid turns it brown; the nitric 
0 acid gives it a lemon-yellow colour. 

urify Sulphur combines very eaſily with fat, and forms with it 
ated, acombination that has not been yet ſufficiently examined. 
ining Greaſe is capable of diſſolving certain metals. It is 


„ the united with mercury in the preparation known by the 


rad name of mercurial pomatum. To effect this union, all 
| ful- chat is neceſſary is, to triturate the metal with bear's 
greaſe, or the fineſt part of the fat of any other animal, 
white for a conſiderable time. By this operation, the mercury 
e ol 5 divided, attenuated, and united with the greaſe ſo in- 
is „ imately as to give it a ſlate colour, and no longer ap- 
white pears, therefore, in a metallic form, This union, how- 
comes er, is partly nothing but an extreme diviſion; or, at 


rellow , lea, 
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mercury (till exiſting naked even in the Es 
ointment. 


the oxigene of the oxides. 


in that fluid. It combines with oils in any proportiot, 
: communicating to them a part of its on conſiſtency. 


appears, that greaſe is nearly of the ſame nature wit 
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leaſt, hf, oj art of the mercury ai diflolved by the . 
a magnifier ſhews the globules of the 


The three wetals the moſt ſiable to alteration by fat, 
are, lead, copper, and iron. The oxides of theſe metal; 
too, combine with it very readily. This is what makes i 
fo dangerous, to ſuffer meats that have been prepare 
with fat to ſtand for any time in copper diſhes, or even i 
earthen diſhes glazed with lead-glaſs.—In combinations 
of animal fat with the oxides of metals, it is obſeryed, 
that the oxides paſs eaſily, with the help of heat, int 
the metallic ſtate. This is owing to the combination af 
the hydrogenous gas diſengaged from the greate, vit 


Almoſt all vegetable matters may be combined wil 
far. Extracts and mucilages render it, in ſome degree, 
ſoluble in water, or at leaſt contribute to. its ſuſpenſion 


Theſe are all the chemical properties which this ſub- 
ſtance is known to poſſeſs. From conſidering them, it 


butter, being a fixed oil concreted by a diſcernible quan- 
tity of acid, with oxigene. 
As to its uſes in the animal Sc my beide main 
ta taining heat in the parts around which it is diſpoſed, and 
giving an agreeable plumpneſs and roundneſs to the form, 
with a whiteneſs to the ſkin; Macquer thinks it likeviſe 
* ſerves to abſorb the acids when too copious in the at 
mal body, and regards it as the reſervoir of theſe fals 
We are at leaſt certain, that when too much acid is i! 
troduced into an 3 body, it diffolves and melts the 


fat, 


| Yor 
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fit, by communicating to it, no doubt, a ſaponaceous 
character, and rendering it more ſoluble. f 
Exceſs, and, ſtill more, alterations of the fat, occaſion 
fatal diſtempers in the animal œconomy, the ſymptoms 
and effects of which are far from having been yet ex- 
amined with ſufficient accuracy. Lorry has ſtudied them 
with particular attention; and has ſhewn, that there ſub- 


| fiſts a ſtriking 3 between this ſubſtance and the 


bile. 
Fat is uſed as a Geng and is nouriſhing to people 


who have ſtout ſtomachs. In medicine, it is applied ex- 
ternally, as ſoftening and calming; it enters into the 
compoſition of ointments and plaſters. 

The marrow contained in the long bones, exhibits the 
ſame properties with the fat; but it has not yet been 
analyſed with ſuch accuracy as might enable us to de- 
ſcribe its characteriſtic properties. 
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CHAP. V. 


Of the Bile and the Biliaky Caltuli. 
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IME bile or gall is a fluid, of a green colour, more 
| or leſs yellowiſh, of a very bitter taſte, and of 3 
nauſeous ſmell, that is ſeparated from the blood in: 
glandulous part of the viſcera, univerſally known by tle 
name of the liver. In moſt animals, excepting inlet 
and worms, it is collected in a membranous reſervoir 
beſide the liver, called the gall- bladder. The I 
man bile has been but little examined hitherto, on ac 
count of its being ſo difficult to procure a ſufficient quai. 
tity of it. It is on the cow's that chemical experiments 
have been made. 
Its conſiſtency is nearly gelatinous or ſlimy: it ms 
into threads, like a tolerably clear ſyrup : when ſhake, 
it froths like ſoap. 

When diſtilled on a water-bath, it affords a philegi 
that is neither acid nor alkaline, but liable to paſs, in 
certain ſpace of time, into a putrid ſtate. I have ofted 
obſerved in this phlegm a ſingular property: I ba 


found it to exhale a very diſcernible ſweet ſmell, wo 
. | b 
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the ſame with that of mulk or amber. This experiment 
has been repeated a great many times in my laboratory. 
it ſucceeds beſt, in the diſtillation of bile that has been 
kept for ſome days, and is a little altered. When all the 
water that can be obtairied from the bile on a water-bath 
is ſeparared from it, it is then found to be in the ſtare of 
an extract, more or leſs dry, and of a deep embrowned 
green colour. This extract of bile attracts moiſture from | 
the armoſphere : It is very tenacious and pitchy; it may 

be entirely diſſolved in water. By diſtillation in a retort, 

it affords a yellowiſh alkaline phlegm, an empyreumatie 

animal oil, a good deal of ammoniacal carbonate, an 

elaſtic fluid mixed with carbonic acid, and hydrogenous 

gas: After this operation, there remains a coal of a con- 
iderable bulk, which it is eaſter to incinerate than any 

that we have yet mentioned, —According to M. Cadet, 

who, in the year 1767, preſented to the Academy a 

moſt valuable Memoir on the Analyfis of che Bile, this 

coal contains carbonate of ſoda, an animal earth, and a 

{ſmall portion of iron. It is to be obſerved, that the di- 
ſillation of this ſubſtance muſt be lowly conducted; for 

It ſwells conſi derably. As to the ſalt; of which M. Gt 

takes notice, as exiſting in the coal of the bile, and 

links it to be of the ſame nature with ſugar of milk, 

It is eaſy to ſee, that ſuch a matter could not reſiſt the 
iolent heat neceſſary to reduce the bile into a carbona- ; 
ous ſtate, 

in a temperature of between 6 5® and 852 of heat, 

he bile is ſpeedily altered : Its ſmell becomes more nau- 

tous; its colour is altered and deſtroyed; whitiſh muci- 

ginous flakes are precipitated from it; it loſes its viſ- 

Wy, and ſoon after acquires a fœtid pungent ſmell : 

hen nearly putreſied, its ſmell becomes ſweet, like that 

| amber, My pupil, M. Vauquelin, has diſcovered that 
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vary greatly with the ſtate of the bile, and that of tit 
acids. This precipitate is a ſubſtance ſimilar in its ni. 
ture to reſins : On burning coals, it fwells, melts, a 
takes fire : in alcohol, it is totally diſſolved; and watt 
precipitates it, like the reſinous juices. The action 
of acids on the bile ſhews, therefore, that this {ub 
ſtance is a true ſoap, formed of an oil nearly of a rel 
ous nature, in union with ſoda. They prove allo, tv 
there exiſts in this animal liquor, a certain quantit 
7 albumin» 


 _ the bile, after being heated on a water - bath, and thick- 
ened a little, will remain unaltered ſeveral months, in 
the ſame way as vinegar after being boiled. He has 
_ Itkewiſe diſcovered, that altered bile, which exhales z 

feetid ſmell, and is of a brown colour, dirty, and turbid, ! 
loſes its ſmell when heated; and that ſome concrete al. 
buminous flakes are then ſeparated from it. t 

Phe bile diſſolves very well in water. Its colour then 0 
changes to a yellow, which is darker or brighter accord. 0 
ing as the quantity of the water added is ſmaller o m 
greater. | „ 

Al the acids decompoſe it in the ſame way as ſoaps: uf 
the combination formed is a coagulum. This mixture, 
filtrated and evaporated, affords a neutral ſalt, formel Tal 
of the acid that has been employed, and ſoda, 'This the 
beautiful experiment, for which we are indebted to M. fub 
Cadet, proves the exiſtence of ſoda in the bile. The aqu 

i | matter that reſts on the filter, in theſe inſtances, is thick, WF dill 
1 viſcid, very bitter, and highly inflammable : its colour \ 
i and conſiſtency are not always the ſame, but vary wit Wi cid 
4H the nature of the acid employed, and the degree in which tite 
1 | it is concentrated. I have obſerved, that the ſulphuric F. 
9 acid gives it a deep green colour, the nitric acid, a li oom 
1 | concentrated, a bright yellow colour, — and the muritic ſy arom 
1 || acid, a very beautiful light green; but theſe colours gy ure, 
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albuminous matter. That matter is the cauſe of the 


| coagulation of the bile by 12920 by acids, by alcohal, and 
* by putrefaction. 15 

2 Neutral ſalts, mixed wid 45 bile, prevent it from 
na paſſing into a ſtate of putrefaction. ; ; 
fy Solutions of metals are decompoſed by the bile, "which 
| they likewiſe decompoſe. The fixed alkali of the bile 

ben unites with the acid of the ſolution; and the coloured 
* oil of the bile is precipitated in combination with the 
0 metallic oxide. | | 
The bile combines readily wich oils; and takes them 

as! up, as well as ſoap, from ſtuffs. _ | | | 

tur, This fluid is entirely diſſol ved in alcohol; which * 
_ rates from it the albuminous matter. The tincture of 
This the bile is not decompoſed by water ; which' ſhews this 
oM. ſubſtance to be à true animal ſoap, equally ſoluble in 
The aqueous and ſpiritous menſtrua. Ether very eaſily 

thick, diſſolves it. | 
colour Vinegar decompoſes the bile, as well as the W501 
vin WY acids. The liquor, filtrated and evaporated, affords ace- 


tite of ſoda in regular cryſtals. 

pbuft From theſe ſeveral facts it follows, that the bile is a 
a le compound, conſiſting of a good deal of water, a peculiar 
uriadt WY aroma, an albuminous mucilage, an oil of a reſinous na- 
ture, and carbonate of ſoda. M. Cadet relates, that he 
found it to contain a ſalt, which he thinks to be of the 


ſubſtance which has been found by M. Poulletier in the 
bllary calculi of the human body, and of which we are 
juſt going to 1 * 


N 3 The 


lame nature with ſugar of milk; and the exiſtence of 
that ſalt has been ſince eee by M. Van Bochaute. 
But it is probable, that this pretended ſaline ſubſtance 
8 rather analogous to the bright, cryſtalline, foliated - 
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The bile, conſidered as it exiſts | in the animal cons 
my, is a juice which ſeems to promote digeſtion. lts 
ſaponaceous nature enables it to make oily matters com- 
bine with water. Its bitter taſte ſhews that it ſtimulates 
the inteſtines, and promotes their action on alimens, 
Roux, a celebrated phyſician and chemiſt of the Facyly 


a 
of Paris, whoſe premature death has been no inconſider- * 


able loſs to both theſe ſciences, thought that the princi ch 
pal uſe of che bile was to carry off from the body the thi 
colquring part of the blood. It appears to be decompoſed inf 


| in the duodenum by the acids. which almoſt always « exit bil 


or are developed in the organs of digeſtion. It is cer Pre 


tain, at leaſt, that it is greatly altered, eſpecially 1 in co- ent 
Jour, when it forms a part of the excrements. Good iſ jau 
phyſicians, therefore, often draw very important induc Th 
tions from an inſpection of theſe matters, concerning the bla 
ſtate of the bile in the inteſlines through which it is con- jum 
ducted, and of the liver by which it is ſeparated. yell 


The extract of the-gall of the ox, and of ſeveral other rall 
animals, is uſed as an excellent ſlomachic. It ſupplies WM for: 


the deficiency, and quickens the inactivity of the bile: i 
ſtrengthens the tone. of the ſtomach, giving it, when leſs 


| weakened, new vigour to perform i its functions. But it ſear 


muſt be very cautiouſly uſed ; for it is acrid and heating: WW :pp« 
it ſhould always, therefore, be given in very {mall 8 | c: 
dozes, eſpecially to people whoſe nerves are delicate -T 
and eaſily irritated. Some aſcribe peculiar virtues tothe 
gall of fiſhes ; bur the notion has not been confirmed by 
experience, and is therefore to be ranked among the 
too numerous claſs of thoſe — which diſgrach 
the materia medica. 


| 
) 
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Of the Biliary Calculi. 
WHENEVER the bile of the human body is, by any 


cauſe, detained in the veſicle, eſpecially: when it is de- 


rained by ſpaſmodic contractions, as in caſes of melan- 


| choly; or byſterics, long-continued grief, &c. it becomes 


thick, and produces brown concretions, which are light, 
inflammable, and of a very bitter taſte, and are called 
biliary calculi. 
rous; they diſtend the bladder, and ſometimes fill it up 


| entirely. They occaſion violent hepatic colics, voniitings, 


jaundice, &c. I diſtinguiſh them into three varieties: 


Thoſe which I include under the firſt variety, are brown, 


blackiſh, irregular, tuberculous, and ſeem to conſiſt of 
jumps: Thoſe of the ſecond variety, are harder, brown, 
jelowiſh, or greeniſh, in concentric layers, and gene- 


rally covered with a dry, uniform, grey cruſt ;—their 


form is commonly angular and polyhædral: The third 


variety conſiſts of white, ovoidal concretions, more or 


leſs irregular in their form, covered with a whitiſh cruſt, 
ſcarce ever equally thick all over, in layers of a ſpathoſe 
appearance, or in tranſparent, cryſtalline plates, general- 
ly radiated from the centre to the circumference. 

The biliary calculi of the ſecond variety have been ex- 
amined by M. Poulletier de la Salle. He has obſerved 
them to be ſoluble in alcohol. On digeſting ſome of 
them in ſtrong ſpirit of wine, he remarked the liquor, 


u the end of a certain time, to be full of minute parti- 


des, brilliant and cryſtalline, and with all the appear- 
ances of a ſalt. The experiments which he made on 


lis ſubſtance led him to ſuſpect that it might be an oily 
all, in ſome of its properties reſembling the acid ſalt 


N 4 
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Thoſe concretions are often very nume 
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with which, under the name of flowers of benzoin, we 
are already acquainted; but it would rather appear that 
its nature is hitherto unknown. + That philoſopher 
could find this falt only in the biliary calculi of the hu: 
| man body, not in thoſe of the ox. This very ſingulat 
fact needs confirmation; for M. Vauquelin and I hare 
found a ſmall quantity of lamellated maner im the hill 
calculi of: the dx. 
M. Poulletier de la Salle's ab ee has thrown gh 
on ſome facts that were collected by the Royal Society 


of Medicine, concerning the ſtones formed in the gall of 
bladder. That Society received from their correſpon- of 
dents, ſome biliary calculi belonging to the third of the D 
above · mentioned varieties, which had not then been de- m 
ſcribed. They conſiſted of maſſes of tranſparent, cry. co 
ſtalline plates, preciſely of the ſame form with the matter - he 
giſcoyered by M. Poulletier de la Salle. It even ap nil 
pears, that a large proportion of theſe cryſtals may be WW r<: 
formed of the bile of the human body; for the Medical eg 
Society have, in their collection of calculi, a gall - bladder the 
entirely full of this tranſparent ſaline concretion. I hare ell 


two others of the ſame kind, which I received from ] 
colleagues, Meſſrs le Preux and Halle. It is much to be 

wiſhed that the nature of theſe newly diſcovered calculi 
were examined: reſearches on this head cannot but a 
of high ſervice to the ſcience of medicine. 

Soap, a mixture of æther and oil of turpentine, & 
have been propoſed as fit ſolvents for theſe biliary calctr 
Ji. It is worthy of obſeryation, that they are not found 
in the gall-bladder of the ox, unleſs after dry ſeaſons 
and a ſcarcity of freſh fodder, and diſappear again n 
Spring and Summer, when thoſe animals are ſuppliel 
with plenty of green, ſucculent vegetables. Butchen 


oh 9 well dene with this fact; ; they know, that 
TOO betpen 


2 a — no» 


2 


- 
SOS mom 
ah, 1 


— 
2 
* 


* 
— ——— 4 
; F 1 4 4 
. #5 $0 8 
2 * — we — yy 


Biliary call . E 5 hor. 


between the 3 of \Novenber and the month ok 
March theſe ſtones are found in the animals, and from 
March to November ceaſe to be found. This is a ſaf- © 
ficient proof of the power of the ſaponaceous juices of 
plants to diſſolve the biliary calculi, Yet, it is not to be 
thought that medicines, however active and volatile, 
can be conveyed into the gall · bladder in ſufficient quan- 
tity to act there with the ſame energy in diſſolving the 
biliary calculi as in our experiments. In my opinion, 
the ceſſation of ſpaſm, and conſequently the dilatation 
of the biliary canal, is the true cauſe of the good effects 
of the æthereal mixtures that have been propoſed by M. 
Durande, which I have elſewhere recommended to be 
made up without oil of turpentine ;—with the more 
confidence, becauſe it is evident that the oil is both very 
heating, and produces no uſeful effect but that of dimi- 
viſhing the yolatility of the æther; and it has been al- 
| ready proved by ſome obſervations, that yolks of 
eggs, and, no doubt, many other ſubſtances, will ſerve 
| the purpoſe as well, without the ſame unfayourable 
elfects. | 
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flowing into the mouth, but moſt copiouſly during ti? 
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Of the Salva, the Pancreatic Fuice, and the Cl Wl e 


b 


NATOMISTS and Phyſiologiſts have obſerved Wil £'*- 


a great reſemblance between the ſaliva and the M. 
pancreatic juice. The falivary glands, and the pancreas, peat 
are in fact preciſely of the ſame ſtructure; and the liv 8 
mours prepared by both theſe organs, appear to ſerve i . 
the fame purpoſe. The human ſpecies and quadruped on 

are the only animals that have faliva; at leaſt, ſcarce au ed tl 
other animals have yet been found to poſſeſs ſalivary glands * 
_ Chemiſts have not yet done any thing accurate on * 
either of theſe fluids. The only reaſon that can be 4 a 


figned for this, is its being ſo very difficult to procure 
even a very ſmall quantity of either. We know only 
that the ſaliva is a very fluid juice, ſeparated by tht 
parotides and many other glands, which is conſtant!f 


act of maſtication. This humour appears to be of a ſa- 
ponaceous nature, and impregnated with air, which res 
ders it frathy. When evaporated to dryneſs, it mo 


| Gaſtric u, 0 


but little dia; : And yet concretions of the ſaliva are 

ſometimes formed in the ducts by which it is conveyed 
aro the mouth. It appears to contain an ammoniacal 
{alt ; for, lime and cauſtic fixed alkalis diſengage from it 
|; poignant urinous ſmell, —Pringle, from experiments 
which he made, concluded the ſaliva to be very ſeptie, 
and that it promoted digeſtion, by occaſioning a com- 
mencement of putridity in the maſticated aliments. Mr 
Spallanzani, and ſome other modern naturaliſts, think, 
again, that it poſſeſſes, in an eminent degree, the power 
of retarding and ſtopping putrefaction. 

The gaſtric juice is ſeparated from the ſmall glands 
or extremities of the arteries that open into the internal 
tunic of the ſtomach. The ceſophagus ſupplies alſo a 
{mall portion of it, eſpecially in the inferior region: in 
| that region, many birds are obſerved to have very large 
glands that open into very diſcermble excretory ducts. 
M. Vicq d' Azyr has carefully deſcribed thoſe which ” 
pear in the ſtork, &c. 

Some modern naturaliſts have been at great pains in 
examining the gaſtric juice. Meſſrs Spallanzani, Scopoli, 
Monch -Brugnarelli „and Carminati, ſome years ago, examin- 
ed the properties of this liquor. They procured it from 


e an 
* tie ſtomachs of ſheep and calves, by opening them after 
re m e animals had faſted for ſome time. They obtained it 


rom. carnivorous and gallinaceous birds, by making them 
ſwallow metal tubes, perforated with holes, and filled with 


-ocure 
only, W'*) fine ſponge. Mr Spallanzani examined the gaſtric juice 
y the ot his own ſtomach, by making himſelf vomit, and by ſwal- 
Handy bring tubes of wood filled with different ſubſtances, that 
ig the ke might judge of che effects of the gaſtric juice upon 
wee ach of them. Experiments with tubes had been before 
þ ret- ined by M. de Reaumur. Laſtly, M. Goſſe of Geneva 
leaves bus had the courage to make himſelf vomit many times, 
but Ya certain proceſs of his own, which conſiſts in ſwal- 
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. 
lowing air. From all theſe modern obſervations, the 
gaſtric juice appears to poſſeſs the following propertiez: 
acts on the ſtomach even after the death of the animal; 


It acts as a ſolvent; but, what diſtinguiſhes it from al 


vegetable ſubſtances, without ſhewing any preference, 


ferent claſſes of animals. According to Mr Brugnatell, 


I >, 
4 — 


* 


This juice is the principal agent in digeſtion*: It con. 
verts the aliments into a ſort of uniform ſoft paſte; | 


other ſolvents, is, that it acts indifferently on animal au 


or any ſtronger affinity with the one than with the other 
Far from havidg a tendency to promote fermentation, it 
is one of the moſt powerful antiſeptics known. As tg 
its intimate nature,—it appears, from the experiments df 
the above-mentioned philoſophers, to be different in dil. 


the gaſtric juice of birds of prey and graniyorous birds 
is very bitter, and conſiſts of a diſengaged acid, reſin, 
animal matter, and common ſalt : That of ruminating 
quadrupeds is very aqueous, turbid, and faltiſh ; it con- 
tains ammoniac, an animal extract, and common {alt 
M. de Morveau having digeſted in water, ſome parts of 
the interior tunic of the ſtomach of a calf, found then 
to diſplay an acid character. Mr Spallanzani thinks thu 
character to be owing to the aliments on which the ani 


mal feeds: he never found the gaſtric juice of carnivo- I 
rous animals, acid; that of granivorous animals, be nica 
found always ſo. M. Goſſe experienced the ſame thing BW erer 
in himſelf, after living long on raw vegetables. Mr ce(; 
Brugnatelli thinks, that the white matter of the excrc- Bly any 
ments of carnivorous animals contains phoſphoric acid; Wh and 
but M. de Morveau obſerves, that his experiments a Wall Mr 
not concluſive. Mr Scopoli found in it ammoniacal mu- they 


riate; and ſuſpects, that the muriatic acid is produced BW the « 
by the operation of the vital powers of animals: But he nent 


has no deciſive fact to ſupport this opinion; on the col» Prov 
| 5 trary, ſeſſes 


"tha 


trary, every fact concurs to evince that it proceeds from 
| the aliments. Meſſrs Macquart and Vauquelin have 
found the gaſtric juice of the ox, the calf, and the ſlicep, 
to poſſeſs invariably-an acid character; but from the ac- 
curate experiments which they have made, it appears to 
derive this character from the phoſphoric acid in a naked 
| ſtate. They have obſerved, too, that thoſe juices alter 


in a more eminent degree. * 
1. That the gaſtric juice is as yet but imperfectly known : 


animals, and modified according to the diverſity of the 
aliments on which they live: 3. That we have yet no 
| proof of its being a peculiar acid, or that we ſhould ac- 
knowledge the exiſtence of a gaſtric acid: 4. That its 


ſolvent power, which acts with ſufficient energy even on 
bony and metallic ſubſtances, and is even faid to be ca- 
pable of attacking filiceous ſtones,—with a ſort of indif- 
terence on what matter it acts, and the ſame affinity with 
all matters, . | 5 


nicates to all bodies that are mixed with it, and which 
eren ſtops putrefaction in ſubſtances in which that pro- 
cls is already begun, has been more attended to than 
uy of its other properties. Meſſrs Carminati, Jurine, 
and Toggia, have applied the gaſtric juice to wounds. 
Mr Carminati has even adminiſtered it internally; and 
they all agree with regard to its antiſeptic powers. But 


mentioned, which were made in my own laboratory, 


leſes no ſach properties. 
HAF. 


A . '  ' v9 


and putrefy even very ſpeedily. The gaſtric juice of 
carnivorous animals appears to poſſeſs antiſeptic powers 


From all theſe facts taken together, it may be inferred; 


| 2. That it appears to be different in different claſſes of 


moſt remarkable properties are, a very extraordinary 


Its extraordinary antiſeptic power, which it commu- 


the experiments of Meſſrs Macquart and Vauquelin, above 


prove, that the gaſtric juice of ruminating animals poſ- 
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Of the Humpurs or Animal Matters that have ml 

get been examined ; ſuch as Sweat, the Mucus if 

" the Noſe, the Cerumen; Tears, the Gum of th 
Eye, the Seminal Fluid, and the Excrements, 


HERE are ſtill many animal fluids and matters thit 
| have not been examined : And therefore, rather 
with a view to engage young phyſicians in ſuch new and 
uſeful reſearches, than to -explain their nature, we ſhall 
ſay ſomething of the humour which tranſpires by the 
pores,—the ſweat, the mucus of the noſtrils, the cerumen 
of the ears, the tears, the gummy matter of the eyes, the 
ſeminal fluid, and the excrements. 1 | 
Phyſicians have diſcovered a great reſemblance be. 
tween the humour which tranſpires by the pores, and 
the urine. They know, that on many occaſions, boti 
theſe excretions ſerve the ſame purpoſe ; and are there- 
fore naturally led to conſider the vaporous fluid which 
tranſpires by the pores as of the ſame nature with urin. 


In the practice of medicine, its qualities are obſerved 8 


* 


eat, Mucus of the Noſe, Cerumen, Tears, &c. 207 


We ſubje& to variation ? Its finell is faint, aromatic, Aka- 
line, or ſour; its conſiſtency, ſometimes glutinous, thick, 
| tenacious; and it leaves a reſidue on the ſkin : It gene- 
rally communicates to linen-cloth, a yellow colour, of 
various ſhades. I have twice obſerved it to communicate 
to linen, and woollen ſtuffs, a ſparkling blue colour. 
M. Berthollet affirms, that ſweat reddens blue paper; 
and obſerves,. that this phenomenon takes place chiefly 
| on parts affected with the gout. He takes it to contain 
phoſphoric acid. It has hitherto been found impoſſible 
to collect a ſufficient quantity of this excrementitial hu- 
mour, for examining its properties carefully. A great 
many experiments, therefore, remain to be made on this 
matter, which only accidental and peculiar circumſtances 
can enable naturaliſts to undertake and proſecute. 

The humour prepared by the membrane of Schneider, 
which is thrown out of the noſe by ſneezing, highly 
merits the attention of phyficians. It is a ſort of thick 
mucilage, either white or coloured; in certain affections, 
eſpecially in catarrhs, more or leſs fluid or conſiſtent, 
Nobody has yet examined it. 

The fame is the caſe with that fort of 3 yellow, 
or brown matter which gathers in the auditory canal, 
| becomes thick, and is, from irs conſiſtency, known by 
the name cerumen. It is very bitter: it ſeems to be of a 
reſinous nature: it is known to become ſometimes ſuffi- 
cently concrete to cloſe up the auditory canal, and hin- 
der ſound from entering it freely: it ſeems to be ſome- 


e be what of the ſame nature with the inflammable matter of 
en d ble. 

bot The ſame is to be ſaid of the tears which are prepared 
2 u a certain gland, ſituated near the external angle of 
TY tie ſocket of the eye, and are deſigned by nature to main- 
20 tain the moiſture and ſuppleneſs of the exterior parts. 


'This 


1 zes Surat, Mucur of the Noſe, Cerumet, and Tear 
. 1044 This liquor is clear, limpid, and diſcernibly ſalriſh; 1 4 
10 ſometimes runs very copiouſiy: In the ordinary ſtare 's | 
1 the human frame, it runs by degrees into the noſtriy t 
ſ ql It and ſeems to ſerve the purpoſe of moiſtening the mucus c 
it 1 | Moſt of the authors that have ſpoken of this liquor cf p 
1 il tears, particularly Pierre Petit, a phyſician in Paris, who b 
j | j about the end of the laſt century, publiſned a treatiſe on pl 
is i; tears, conſider them as being nearly pure water. The a 
1 gum, or humour that adheres to the borders of the e 
ii 4 \  epye-lids, and feems to be ſeparated by the 'glands of lk 
N Meibomius, is not better known than the tears. a 
17 The chemical nature of the ſeminal fluid has not been Pre 
1 more particularly examined than that of thoſe fluit MY 
1 above -· mentioned. From the very few obfervations that lm 
{008 have been made upon it, it appears to be nearly of the me 
14 ſame nature with animal mucilages, to be liable to be- | 
| ' * come fluid either by cold or heat, and to be reducible} by 
F by the action of fire, into a dry friable ſubſtance. a 
i On this head, anatomical and microſcopical obſerta- . 2 
q tions have gone much farther than chemical expert Age: 
j ments. From theſe it appears, that the ſeminal fluids cout 
8 | a ſort of ocean, with ſmall round bodies ſwimming about WW *© 
_ in it with great rapidity of motion. Theſe - are, U food 

| ſome, conſidered as living animals intended for the te 

fl production of the ſpecies, and, by others, as orgalic 

| particles which unite to produce a living animal. A late 

| obſerver has likewiſe diſcovered, with the microſcope, 

cryſtals that are formed during the cooling and evapot⸗ 
tion of the ſeminal fluid. It muſt be confeſſed, however, Wi Yor. 


theſe fine experiments have as yet contributed nothing b 
the advancement of the ſcience, and have only gien 
ground for ſome ingenious hypotheſes. 

The aliments which animals ſmallow, contain a greit 


quantity of matter that cannot afford them nouriſhment, _ 
evacuate 
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1 from the e in a ſolid form. The ex- 
| crements are coloured by a portion of the bile, which 
they carry off with them. The fœtid odour which they 


exhale, is owing to their haying begun to putrefy in their 


paſſage through the inteſtines. No chemiſt but Hom- 


berg has examined theſe matters. He obſerved the 
phlegm obtained from the excrements, by diſtillation on 
a water-bath, to have a nauſeous ſmell : by waſhing and 
evaporation, he obtained from them a ſalt which melted 


| like nitre, and kindled voluntarily in cloſe veſſels. This 
| matter, by diſtillation in a retort, afforded the ſame 


products as other animal ſubſtances. From putrid ex- 
erements he obtained an oil, deſtitute of colour and 


ſmell, which did not gratify his expectations of ſeeing 


mercury converted by it into ſilver. 

It is to be obſerved, that the fecal matter examined 
by Homberg, was that of men fed upon coarſe bread 
and Champagne wine; which had been required as a 
condition necefſary to the ſucceſs of the alchemical expe=' 


| riment he had been directed to make. The food muſt 


doubtleſs peculiarize, in ſome degree, the nature of the 


excrements, as thefe are nothing but the reſidue of the 
food. 
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| Of Urine. 


FRINE is a tranſparent, excrementitial fluid, of a 
lemon: yellow colour, of a peculiar ſmell, of a fa- 
line taſte, ſeparated from the blood by two glandulous 


"viſcera that are called the reins, and from theſe conveyed 


into a refervoir univerſally known by the name of the 
bladder, in which it remains for ſome time: it is a fort 
of lixivium impregnated with the acrid matters of the 
animal humours, which, if too long retained in the 
body, might obſtruct and diſorder the functions of the 
ſyſtem. Sod | GER 

Urine is a ſolution of a great number of ſalts, and two 
extractive matters. It varies in quantity and in qualities 
according to circumſtances. That of the human ſpecies 
which we propoſe to examine more particularly, difen 
from the urine of quadrupeds. Among other claſſes dl 
animals the differences are ſtill greater. The ſtate of 
the ſtomach, and particularly the ſtate of the humour, 
produce an infinite diverſity of changes on this fluid; i 


aſcertain and eſtimate which, a long ſeries of Ly 
won 


Urine. | 211 


| would be . which have, as yet, only * pointed 
out as neceſſary. Here, therefore, we ſhall ſpeak only 
of human urine as it is emitted in a ſtate of health. 

This fluid is, by good phyſicians, diſtinguiſhed into 

two ſorts. The one called crade urine, flows off ſoon after 

| meals: it is clear, and almoſt entirely without taſte or 
ſmell: it is far from containing ſo many different princi- 

ples as the other. It, again, is called urine of the blood, 

ö or of concoction, and is not emitted till after digeſtion: 
it is ſeparated from the blood by the reins; whereas the 

other ſpecies appears to filtrate, in part, from the ſto- 

mach and the inteſtines, directly into the bladder, thro? 

the cellular tiſſue, or the abſorbent veſſels. 

The ſtate of the health, and more eſpecially the diſ- 
poſition of the nerves, modify the urine in a ſingular 
of 4 manner. After hyſteric or hypocondriac-fits, it flows 
a ſa copiouſly ; it is then inodorons, inſipid, and colourleſs. 
ulous Diſeaſes of the bories and joints have conſiderable in- 
veyed Wl fluence on this animal lixivium. It often depoſites a great 
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f the quantity of matter, apparently earthy, but which, as we 
a fort ſhall hereafter ſhew, conſiſts of lithic acid, and calcareous 
f the phoſphate. The ſediment of the urine of thoſe who 
n the hate the gout is of this ſort. Phyſicians, particularly 
of the Heriſſant and Morand, have obſerved, that when the bones 
are altered or ſoftened, the urine depoſites a good deal 
1d 10 of this matter. It even appears, that the urine of peo- 
zalities, ble in a good ſtate of health depoſites a quantity of this 
pecies, matter, which conſtitutes the baſis of bones; which is 
differ probably all of it that is formed in the body above what 
ſes dd i requiſite for the nutrition n. reparation of thoſe 
tate of organs. 
moure, Bl Many of the articles of food communicate ſome pecu- 


nd; 0 bar properties to the urine. Turpentine and aſparagus 
my dire it, the former a ſmell of violets, the latter a very 
won | O 2. fœtid 


8 Urine, 


foetid ſmell. The urine of people of weak ſtomachs 
retalhs a ſmell of their food: bread, garlic, onions, 
ſoup, and all vegerables, communicate each its pe 
culiar ſmell to the urine. From theſe particulars, it 
appears, that an obſervation of the phænomena which 
urine exbibits, may be of conſiderable uſe to the phyſi- 
cian in the practice of his art. We muſt, however, be- 
| ware of imagining that, from ſimple inſpection of the 
| | urine, it is poſſible for the phyſician to judge of the diſ. 
eaſe and ſex of the ſick perſon, and of the proper” re- 
medies; as ſome empirics pretend to do. 
| The urine of the human ſpecies, confidered wt. re. 
| ſpect to its chemical properties, is a ſolution of a grez 
| many. different ſubſtances. Some of theſe are ſalts, fimi- 
lar to thoſe of minerals, and, as Macquer thinks, proceed 
1 from the aliments, without alteration. Others of them | 
are matters of the ſame nature with the extractive; prin- 
=: ciples of vegetables: And laſtly, ſome appear peculiar 
2 to animals, and even to urine z—at leaſt, have not been 
found in any notable quantity among the products of the 
other kingdoms of nature, nor even in any other anima 
. ſabſtances but urine. After explaining the proceſſes 


lithic 
and cr 
chemii 
as well 
urine ö 
on the 
nature 

lithic at 


i employed to extract thoſe different matters from urine, F reſl 
| we {hall give the hiſtory of ſuch of them as are peculur py. 
| to the fluid, and therefore have not before come under eBay 
| | | culiar 


3 our notice. 5 
[ 'VUrine uſed to be conſidered as an alkaline liquor, 0 or ; rape 
3 lixivium; but M. Berthollet has remarked, that it al- eren eig 
© ways contains a greater quantity of phoſphoric acid than 4 aff 

of any other ſalt, and reddens the tincture of turnſole !. pulver 


This phyſician has obſerved, that the urine of goutſh ta deer 
people Mixture « 


| | falt 18 of 
| | | * Coldevillars had before aſſerted, in his Courſe of Surgery, thi! te Watte 
| urine conſtantly reddened the tincture of turnſole.- | 


= 


2 1 


people always contains leſs acid falt than that of peopſe 
in a ſtate of perfect health; and that, during the fit of 
the gout, their urine is ſtill leſs acid than at other times. 
Hence he conjectures, that in gouty people the phoſpho- 
ric acid is not eyacuated by the urine, as in people in 


perfect health; that it loſes its way, (if the expreſſion 


may be. here uſed) and, being conveyed to the joints, 
there occaſions irritation and pain. This exceſs of acid 
in the urine appears to maintain in ſolution i in i, a quan- 
tity of calcareous phoſphate. | 

Scheele thinks the acid of urine not to be altogether 
phoſphoric acid, but partly the ſame with the acid of 
the calculus .in the human bladder, which we call the 
lithic acid. This acid being ſuſceptible of concretion 
and cryſtallization, forms, according to that celebrated 
chemiſt, the red cryſtals that are depoſited in urine, 


urine of feyeriſh perſons. The tophaceous cencretions 
on the joints of gouty perſons, appear to be of the ſame 


lithic acid. 

Freſh urine, diſtilled in the water-bath, affords a large 
quantity of a phlegm which is neither acid nor alkaline, 
but ſoon putrefies. As this phlegm contains nothing 
peculiar, urine is commonly evaporated by naked fire. 
ln proportion as the water, which compoſes. more than 
ſeven eighths of this animal humour, is evaporated, the 
wine aſſumes a brown colour: there is ſeparated from ir 
i pulverulent matter of an earthy appearance, which 
las been taken for calcareous ſulphate, but is really a 
mixture of calcareous phoſphate with lithic acid. This 
alt is of the ſame nature with the baſis of bones, and 
be matter of the calculus in the bladder. When the. 
O 3 urine 


as well as the brick - coloured precipitate obſerved in the 


nature with the calculus, that is, to conſiſt chiefly of 
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urine has eitel the conſiſtenc of: dear ſyrup, it is 
then filtrated, and removed into a cool place. In the 


courſe of a certain time, it depoſites ſaline cryſtals, con- 
fiſting of muriate of ſoda, with two peculiar ſaline ſub. wh 
ſtances. Theſe laſt ſalts are known by the name of on 
Juſt ble ſalts, native ſalts of urine, alkaline phoſphates, &.; 7 
their properties ſhall be examined in the following chay- dull 
ter. Several different quantities of thoſe cryſtals may nale 
be obtained, by repeated eraporation and cry ſtallization. bon 
In theſe ſucceſſive evaporations, a certain quantity of cont 
muriate of ſoda and muriate of potaſh is cryſtallized, anal 
When the urine ceaſes to afford ſaline matter; it remains of a 
in the ſtate of a very thick brown fluid, a ſort of mother lithi 
water, holding in ſolution two peculiar extractive ſub- reou 
ſtances. By evaporating this fluid to the conſiſtency of Phoſ 
a ſoft extract, and treating the reſidue with alcohol, colou 
Rouelle the younger diſcovered, that one portion was "AC 
ſoluble in alcohol, but another ſuffered no ſolution in it, whicl 
The firſt of theſe matters he has called Supongeees mat- on 
ter; the ſecond extractive matter. Fil 
The faponaceous ſubſtance is ſomewhat ſaline; and ( at 
ſuſceptible of cryſtallization. It is difficult to make i f 155 
dry; and, even when dry, i i attracts moiſture from the % * 
e eee In the retort, it affords a quantity of am- a all 
moniacal carbonate equal to more than half its weight, - oy 
a little oil, and ſome ammoniacal muriate ; lts reſidue 0 5 
gives a green tinge to ſyrup of violets. 1 ” 
The extractive ſubſtance, which is ſoluble in water, 1 . 
though not in alcohol, dries as eaſily in the water. bath ” a 
as the extracts of plants: it is brown, and not fo liable 1 = 
to deliquiate as the former ſalt: it affords, by diſtillation, = - 
all the uſual products of animal matters. Such, accord- cath | 
ing to Ronelle, are the characteriſtic and diſtinctive pro- 2 


perties of theſe Wo f ubſtances which form the extract of 
vine 
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urine. To theſe particulars we may add, that this ce- 
lebrated chemiſt obtained from an ounce to an ounce 
and a half of extract from a pint of urine of concoction; 
whereas, the ſame quantity of crude urine afforded him 
only one, two, or three grains. na: 
If, inſtead of ſeparating this extract of urine into two 
diſtinct matters by alcohol, we diſtil it altogether by 
naked fire, —it affords a good deal of ammoniacal car- 
| bonate, an animal oil, and a little phoſphorus. Its coal 
contains a little muriate of ſoda, or common ſalt. This 
analyſis of urine ſhews, therefore, that the fluid conſiſts 
of a large proportion of water, both phoſphoric acid and 
lithic acid in a diſengaged ſtate, muriate of ſoda, calca- 
reous phoſphate, phoſphate of ſoda, and ammoniacal 


phoſphate, and two peculiar extractive matters which 


colour the fluid. With reſpe& to the dark colour which 
it acquires in various diſeaſes, eſpecially in all caſes in 
which the bile is affected, I have diſcovered that it is 
owing to the reſin of the bile ; and that the extract of this 
urine, thus altered in colour, when diflolved by alcohol, 
(chat portion of it which is ſoluble in this n 
is precipitated from ir by water. 

Urine, expoſed to air, is altered the ſooner, the botter 
the atmoſphere. Sediments are firſt formed in it ſimply 
by cooling : ſeveral ſaline matters are cryſtallized at the 
ſurface, and at the bottom of the liquor; and among 
tacſe, generally, a reddiſh ſalt, which appears to be of 
the ſame nature with the calculus in the bladder. No- 
body has obſeryed the ſpontaneous alterations of this ex- 
cementitial fluid with more attention than my colleague, 
M. Halle. In the decompoſition which -urine ſuffers 
When left to itſelf, he has diſtinguiſhed ſeveral different 
periods at which ſediments or cryſtals of a different na- 
tre are found depoſited ; as alſo the changes which the 
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Aaid undergoes, in conſequence of depofiting thoſe ſedi. 


ments and cryſtals, We cannot enter here into a detail 
of theſe particulars, relative to the changes of the fluid, 
and the matters which ir depoſites; but the reader may 
find them accurately deſcribed in a valuable Memoir, in- 
ſerted among the Memoirs of the Royal Society of Me- 
dicine for the year 1779. We ſhall only mention here 
the principal alterations which urine ſuffers. Soon after 
It becomes cool, its ſmell alters, becomes more pungent, 
and even ammoniacal; its colouring part is changed, and 
ſeparated from the reſt of the liquor: at length the al- 
Kaline ſmell goes off, and is ſucceeded by another, not 
ſo pungent, but more diſagreeable and nauſeous : at laſt 
the decompoſition is completely effected. Rouelle, the 


younger, has obſeryed, that crude ſerous urine does not 


putreſy fo faſt; that its colour, When it is altered, is 
greatly different from that of urine of concoction; and 
that at laſt it is covered over with mouldineſs, like the 
Juices of vegetables, and the ſolutions of animal jelly. 
M. Halle has obſerved ſome urines to become highly 


cid before paſſing into a ſtate of putrid decompoſition, 


Urine eyaporated, after being ſuffered to putrefy for a 
year or more, affords fuſible ſalt, as well as freſh vrine; 
but it contains much more phoſphoric acid in a naked 
ſtate, and efferveſces with ammoniacal carbonate : a part 
of its ammoniac has been volatilized by the putrefaQion, 
When it js evaporated, the ſalt that is depoſited on the 
ſides of the veſſel is highly acid; and to obtain a larger 


quantity of it, Rouelle, the younger, directs to add am 


moniacal carbonate, till the efferveſcence entirely ceaſe, 
and the acid be completely ſaturated. | 

Quicklime and dry fixed alkalis inſtantaneouſly decow- 
Pole the faline principles contained in urine. Nothing 


"Rey 18 neceſſary, than to o pour cauſtic potaſh or ſoda, ot 
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to caſt quicklime- into freſh urine, in order to make it 
yield an inſufferable putrid ammoniacal ſmell. It is by 
decompoſing the ammoniacal phoſphate, that theſe fab- 
ſtances produce ſuch a ſmell. M. Berthollet has diſco- 
vered, that lime · water produces, in freſh urine, a preci- 
pitate from which phoſphorus may be obtained. This 
phenomenon is occaſioned by the union of the lime · water 


with the exceſs of phoſphoric acid: And the precipitate 


is formed, 1. Of the calcareous phoſphate that naturally 
exiſts in urine, and was maintained in ſolution only in 
conſequence of there being an exceſs of phoſphoric acid; 
2. Of new calcareous phoſphate, formed by the union of 
the lime that has been added with the acid that was 
before in a ſtate of freedom. M. Berthollet having ob- 
ſerved, that cauſtic ammoniac likewife precipitates cal- 
careous phoſphate from urine, by neutralizing the naked 
phoſphoric acid by which that ſalt was held in ſolution, 
remarks, that the weight .of this precipitate, compared 
with that which is produced by lime-water, indicates the 
quantity of naked phoſphoric acid contained in the urine; 
for, in fact, the ammoniacal phoſphate formed on this 
| occaion remains diſſol ved in the fluid, whereas the cal. 
careous phoſphate produced by lime- water is precipitated, 

as inſoluble, at the ſame time with the calcareous phoſ- 
phate naturally exiſting in the urine. 

The acids. produce no effects on freſh urine: but they 
ſpecdily deprive putrid urine of its ſmell ; and they, in 
| the ſame manner, deſtroy the ſmell of the ſediments 
which it depoſites in that ſtate. 

Urine decompoſes many ſolutions of metals. Lemery 


has made known, under the name of the roſe-coloured, pre- 


opitate, a magma, of a roſe colour, that is formed by 
pouring the nitric ſolution of mercury into urine. That 
precipitate is formed partly by the muriatic acid, and 


partly 
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M. Bron oniart has obſerved, that ſometimes hip prepar- 
ation takes fire by friction, and that it burns with rapi. 
dity on burning coals, —phznomena. which he aſcribes to 
its containing a {mall portion of phoſphorus. 
Bauch is the ſtate of our preſent knowledge concerning 
| me chemical properties of urine. Much yet remains to 
be done, before we can obtain all the information con- 
cerning this matter that analyſis is capable of furniſhing, 
'The ſeveral ſediments that have been obſerved in urine, 
and ſo accurately diſtinguiſhed by M. Halle, ſhould be 
analyſed : The red or tranſparent faline concretions that 
are formed in it, and have been taken by Scheele for 
lithic acid, ſhould alſo be analyſed ; and in like manner, 
the copious ſediment which urine affords after fits of the 
gout, from perſons afflited with the ſtone, '&'c. 
We ſhall, however, in the following chapter, examine 
the ſeveral ſaline products that urine affords, with the 
properties of which n. pn to make themſelves 
well acquainted, _ 
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Of the Ammoniacal Phoſphate, the Phoſphate of Soda, 
and the Stone in the Bladder, or the Lathic Acid. 


E have ſeen, that urine contains certain peculiar 

ſalts. Thoſe are combinations of phoſphoric 
acid with ammoniac, ſoda, lime, and the acid baſe of the 
tone in the bladder. Continuing to uſe, for theſe ſub- 
ſtances, the methodical denominations already mentioned, 
we ſhall ſucceſſively examine the ammoniacal phoſphate, 
the phoſphate of ſoda, and the lithic acid. As to the 
_ calcareous phoſphate, we ſhall deſcribe its 3 
under the article Bones. 

. The ſalt obtained from evaporated urine by cooling 
and reſt, has been called i in general fu uſt ble ſalt ; becauſe, 
43 we ſhall immediately ſee, it melts in the fire: it has - 
been alſo called effential ſalt of urine, microcoſmic ſalt. In 
this primary ſtate, it is a mixture of ammoniacal phoſphate 
and muriate, and of muriate of ſoda, contaminated with an 
extractive matter. Several chemiſts, particularly Margraf, 
lave been of opinion, that, to avoid the mixture of ma- 
nine falt, the urine muſt be ſuffered to putrefy; and the 
marine 


marine ſalt is, by the putrefaction of the urine, changed 
into phoſphate, That opinion has been {ſince proved to 
be falſe : 120 pints of freſh- urine afford, according to 


Margraf, about four ounces of ammoniacal phoſphate, ! 


and two ounces of phoſphate of ſoda. 
It is not eaſy to effect an entire ſeparation of theſe 
ſubſtances of which the fuſible ſalt conſiſts, that is ob. 


rained by a firſt cryſtallization, and was conſidered by 


Schockwitz, Le Mort, Boerhaave, Henckel and Schloſſer, 
as a fingle ſalt. To accompliſh this ſeparation, it has been 
recommended to diſſolve the ſalt in hot water, evaporate, 
and cryſtallize it. But Rouelle the younger, and the 
Duke of Chaulnes, are the only chemiſts that have men- 
tioned a very great and uncommon difficulty wich which 
this proceſs is attended: Moſt of the falt is carried off 
by the heat of the ſolution and evaporation, and about 
three fourths of it is loſt. The Duke of Chaulnes has 


given a proceſs for purifying it with as little Joſs as 


poſſfible; which conſiſts in filtrating the ſolution, and leay- 
ing it to cool in cloſe-ſtopped veſſels. By either of theſe 
manipulations, there is obtained, firſt, a ſalt cryſtallized 
in rhomboidal tetrahædral priſms, very much compreſſed, 
which. is ammoniacal phoſphate ; and, above theſe firſt 
cryſtals, another ſalt, in cubes, or rather oblong ſquare 
tables, very different from the former ſalt in ſhape; 
this, again, is phoſphate of ſoda. This laſt ſalt, as has 


been remarked by Rouelle the younger, may alſo be 
ſeparated, by taking off the efloreſcence that gathers on 
the former ſalt, which is liable to no ſuch alteration. 


Of the Ammoniacal Phoſphate. 


THE ammoniacal phoſphate, thus purified and ſepa- 
rated from the phoſphate of ſoda, is in the form of 
rhomboidal tetrahædral priſms, much compreſſed, ' and 
generally truncated in their length, and at the angles: 

in conſequence of theſe circumſtances, the priſms are, 


in ſome meaſure, hexagonal. There are likewiſe often 


enough found, according to M. Rome de Lille, from 
whom I take my deſcription of this falt, longitudinal ſeg- 
ments of the priſms, of which ſegments the ſide that lies 


on the capſule is the broadeſt ; it is alſo rhomboidal, and 
interſected by two diagonal lines, croſſing at the middle. 


The tetrahædral and octahædral form aſcribed to it, ap- 
pears only while this ſalt yet retains muriate and phoſ- 
phate of ſoda. The power of communicating the octa- 
hædral form ſeems to belong peculiarly to the muriate of 
ſoda; for, when the former ſalt is diſſolved in urine, 
and the liquor expoſed to the ſun, regular octahædral 
cryſtals are obtained in the courſe of a few days. The 
talte of ammoniacal phoſphate is at firſt freſh, and after- 
wards urinous, bitter, and pungent : When heated with 
the blow-pipe on a burning coal, it ſwells, diffuſes a 
imell of ammoniac, and melts into-a deliqueſcent vitreous 
globule : When diſtilled in a retort, the heat diſengages 
from it ſome very pungent and cauſtic ammoniac : the 
reſidue is a very fixed and fuſible tranſparent glaſs, which 
corrodes the retort. Margraf ſays, that it is foluble in 
two or three parts of diſtilled water, and exhibits the 
properties of an acid. Rouelle affirms it to be deliqueſ- 
cent, M. de Morveau, again, t NY that, with the help 

of 
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of a good fire, it may be reduced into an unalterable yi: 
treous ſtate, M. Prouſt has diſcovered, that this vitreons 


| reſidue is a combination of, phoſphoric acid with a pecu- 


liar matter which he does not ſeem to have known, and 


Which is nothing but phoſphate of ſoda, as appears from 


the reſearches of ſeveral modern chemiſts: But it is to 
be obſerved, that this compound glaſs is only obtained 
when the ammoniacal phoſphate diſtilled ſtill retains 2 
portion of phoſphate of ſoda; and that, in this caſe, the 
glaſs appears to be always opaque, or liable to be very 
eaſily rendered opaque, whereas pure ammoniacal phof- 
phate leaves a very tranſpatent glaſs. | 

Ammoniacal phoſphate is not liable to be altered by 
the action of air. 

It appears to be very ſoluble in water, only five or fit 
part gl water being requiſite to maintain it in ſolu- 
tio; Hot water, at the temperature of 170 degrees, 


decompoſes it, and even volatilizes a part of its acid. 


Ammoniacal phoſphate acts as a flux on ſiliceous earth, 


aluminous earth; barytes, magneſia, and lime: But theſe 


vitreous compounds are owing to the phoſphoric acid; 
for the ammoniac is diſengaged before the fuſion takes 
place. 

Lime, and the two fixed alkalis, in a pure ſtate, de 
compoſe ammoniacal phoſphate, and ſeparate the ammo- 
niac. Lime-water, poured into a ſolution of this falt, 


produces a white precipitate, which can be nothing but 


calcareous phoſphare. Alkaline "and earthy carbonates 


likewiſe decompoſe it, and ſeparate the ammoniac in the 
ſtate of ammoniacal carbonate. 

The effects of the mineral and vegetable acids on am -· 
moniacal phoſphate, have not as yet been examined with 
ſufficient care. It muſt depend on the various electiſe 


attractions which exiſt between the phoſphoric acid and 
its 


a baſe. 
ſalt to 
that it 
has diſt 
teſt. 
tetrahq 
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its alkaline baſe : We ſhall treat of ir when we come to 
ſpeak of that acid. 

The ſame is the ts with mae to the FOO 
which 'ammoniacal phoſphate ſuffers from metals, and 

metallic oxides ; for thoſe Ln depend EE on 
the phoſphoric acid; | 

Ammoniacal phoſphate, 1 with coal in eloſe vel 
ſels, affords phoſphorus. Bergman propoſes the uſe of it 
as a flux, in eek with the ER 


Of Phoſphate of Soda. | 
MWE have deſcribed the manner in which phoſphate 
of ſoda is obtained. It will be proper to give the dates 
of the different diſcoveries concerning it, before we pro- 
ceed to examine its properties. 

Hellot, in the year 1737, ſeems to 13 been the 
firſt who mentioned it; but he took it to be ſulphate of 
lime, Haupt, in the year 1740, gave a better account. 
of it, under the name of ſa/ mirabile perlatum. Mar- 
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x graf deſcribed it in the year 1745. Pott made mention 
. of it in the year 1757, but, like Hellot, took it for ſul- 
, phate of lime. Rouelle, the younger, examined it in 


. the year 1776, and gave it the name of ſigſible ſalt, with 
es a baſe of natrum. All of theſe chemiſts perceived this 
ſalt to be different from the laſt, chiefly by obſerving, 
that it did not afford phoſphorus with coal. But Rouelle 
las diſtinguiſhed its Properties better than any of the 
teſt. According to him, its cryſtals are flat, irregular, 
tetrahædral priſms, with one of the extremities dihædral, 

| and 
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{Mot wo rhomboids, the other adhering to 
— dhe four fides of the ſolid are two alternate 
Wcttagons, and two oblong rhomboids, cut 
weawr. 1 „ e e et is. 4 
Phoſphate of ſoda, expoſed to heat in a crucible, melts, | 
and affords a white, opaque maſs. When heated in z 
retort, it affords nothing but phlegm; without any acid 
or alkaline character; and the refidue/is-an/opaque glaſs, 
Or frit. | | | * 4 he} AED 1 24 4 4 SME; TI 1. 
In the air, this ſalt effloreſces, and falls;all-down into 
T m $246 eee eee I eee 
At diſſolves readily in diſtilledd water, and cryſtallizes by 
evaporation: the folution turns the ſyrup of violen 
green. FH % „ter e 265 54.5; te eee ee 
M GalGarbous bitrate) decompoſes it: a precipitate of cal 
Fes Phoſpflate is formed; and the ſupernatant liquor 
hib zs ecually liable to be deeompoſed by the 1. 
r ohen bPnictcdry.. It forms a white precipitate; 
menen hiſtilled in a retort, affords a little reddi i exper 
ſublimate, A fome running mereury, and leaves in the obtair 
tid of the retort, an opatjire white mals, -adhering Ace 
Wd otabined with the mereury? This mercuii Wi 2 gre: 
2 ptEpicare forths again phoſphate! of ſoda; When boiled which 
WH lation of carbonate of ſodu, mdHtavesthe met. water 
c ſtate of a brick-red powder Süch are the cipitat 
facts which the younger M. Rouelle diſcovered cotieern- tic ſtar 
Gaſt. NM. Prouſt, being engaged by Wär kel. 
Ried chemiſt, whole pupil he was, It à few exathidz· 
of dis matter, made a great Hay ex pEinHEhtcon 
of which the following are the pritcipal refuls. 
On lis wiating the reſidue of phoſphbras Krmed from 
fuſſble ſalt of the firſt cryſtallization, from Which he had 
ere phoſphorus but what was equal to ab 
en e eighth 
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forded, by evaporation in the open air, 


of five or fix dractims to the ounce of rhe fue Talc 
from which the phoſphorus was formed. It is to be ob- 
ſerved, that this proportion would not be ſo great, were 
it not for the water that enters into the cryſtals. This 
ſubſtance melts in the fire into an opaque glaſs : it com- 
municates à green colour to flame: it effloreſces in the 


ſion: it ſaturates alkalis, like an acid. From theſe facts 
M. Prouſt concluded this ſaline ſubſtance to be different 
in nature from all that he was before acquainted with, 
to be combined with phoſphoric acid, and ammoniae in 
emmoniacal phoſphate, and to form, with ſoda, Rouelle's 
fuſible ſalt with a baſe of natrum. He obſerved, that it 
performed the functions of an acid, and compared it 0 


„% 6 


r 


obtained by Rouelle's proceſs, above deſcribed. 


a greater affinity than ſoda with the peculiar fubllaney 
which performs in it the functions of an acid. Lins 
water poured into a ſolution of this ſalt, produces $ pres 
ic cipitate ; and the ſoda is left in ſolution, in a pure 
1. lie ſtate. 
The mineral acids, and even diſtilled vinegar, decoy 
| poſe it, in a way directly eontrary to this. Rouelle ſups 
poſed, that the ſulphuric and the nitric acids did not 4 
on this ſaſt, decauſe they produced upon it no viſible 
change; but M. Prouſt, on mixing the ſulphuric, the 
nitric, the muriatie, and the acetous acids, with a folu- 
tion of ſuf ble ſalt with a baſe 2 natrum, obſerved, that 
VoL. III. although 
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elgtirh part of the weight of the falt, the bvem uf- | 


matic cryſtals, 'an inch in length, and in the proportion 


air: it decompoſes nitrates and muriates, by diſengaging 
the acids: it forms glaſſes with earthy matters, by fu- 


the boracic acid. On this idea, M. Proult made new - 
| experiments on the fuſible ſalt with a baſe of nau, 


According to him, lime decompoſes this falt ; having 4 
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although there was no precipitate 3 10. theſe mix. 
ręsz Yet the liquors, when evaporated and cooled, af. 
orded ſulphate and nitrate, muriate and acetite of ſoda: 
Which. proves, 1. That the ſalt has been decompoſed by 
theſe acids; 2. That it contains ſoda, as had been before 
ſhewn by the younger Rouelle. As to the ſeparate ſub. 
ſtance which was before in union with the ſoda, it is 
plain that it remains in ſolution. in . the, liquors, together 
with the new neutral ſalts. NI. Prouſt diſtinguiſhed it 
very plainly in the mother · water, obtained after the 
mixture of vinegar with the ſolution of the ſuſible ſal, 
and the cryſtallization of the acetite of ſoda. By pouring 
on that mother-water, eight or ten times its bulk of alcohol, 
the laſt portions of the neutral acetous ſalt are diflolved, 
and a magma is formed, which muſt be waſhed with a 
| new quantity of alcohol, and then diſſolved in diſtilled 
Water, This folution of the magma, when evaporated 
| in the open air, aftords parallelogrammatic cryſtals, pre- 
ciſely like thoſe, which are obtained by waſhing the reſi 
dug of phoſphorus, formed from fuſible falt of the firſt 
cryſtallization: from urine. It is therefore, according to 
1. Frouſlt,, a, peculiar ſubſtance, of the ſame nature 
Vith the boragic acid, which ſaturates the ſoda, in fulible 
12 t with a baſe of natrum. This diſcovery ſeems to ex- 
plain the reaſon why this falt does not afford phoſphorus 
Js theſe particulars M. Prouſt added, that it was a new 
fabſtance, which exiſted always in true fuſible ſalt, or 
ammoniacal phoſphate, and communicated to the phof- 
phoric acid the property of melting into a glaſs; and 
ſor this reaſon, J gave it, ia the firſt edition of this 
| work, the name of the baſe of phoſphoric glaſs. But M. 
| Morveau has ſince been convinced, on ſufficient en 
dence, that the pure phoſphoric acid, obtained from 
phoſphorus by deliqueſcence, and conſequently contalt- 
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jog none of that ſubſtance, is fuſible, by heat alone; into 
a ſolid and permanent glaſs. This ſeries of experiments 
which M. Prouſt made wich great care, and of which the 

| reſults are particularly ſtriking, induced Bergman to con- 
der this ſubſtance as a peculiar acid: He gives a hiſto- 
ry of it in the ſecond edition of his Diſſertation on Elec- 
tive Attractions, under the name of acidum perlatum, de- 
rived, no doubt, from the denomination given by M. 
Haupt, in the year 1740, to fuſible ſalt with a baſe of 
narum. M. de Mor veau has introduced it, as a diſtin& 
article, into his Chemical Dictionary, under rhe name of 
the curetic acid, from the Greek name of urine, which 
affords it. But, ſince M. Prouſt's experiments, Berg- 
man's Diſſertation, and the compilation of M. de Mor- 
veau's article, M. Klaproth has publiſhed, in M. Crell's 
Journal, an analyſis of fuſible ſalt with @ baſe of natrum; 
which annihilates this pretended: peculiar acid, and ſhews 
it io be nothing but phoſphoric acid in combination wich 
ſoda. Mr Klaproth diſcovered this truth by ſuch anos 
ther experiment as that of the younger Rouelle. On 
precipitating the ſolution of Fuſible ſalt with a baſe of 
natrum, by calcareous muriate or nitrate, the preeipitate 
| which Rouelle had before mentioned as analogous to the 
baſe of bones, actually affords phoſphoric acid by means 
of ſulphuric acid. Mr Klaproth adds, that, on ſaturat-· 
ng phoſphoric acid, obtained by the low. combuſtion of 


: phoſphorus with ſoda, with a ſmall exceſs of the fode;- 

ot there is a ſalt formed, preciſely of the ſame rature with 

his Haupt's ſal perlatum, or Rouelle's fifible ſalt with a baſe” . 
M. ' natrum; and that, in order to obtain the ſubſtanes « 
vi- deſcribed by: M. Prouſt, nothing more is neceſſary but to 

om deprive this neutral ſalt of its exceſs of ſoda, by vinegar, 

in- or to add to it a little phoſphoric acid. After this, we 


ſdeed not be ſurpriſed to find Bergman repreſenting the 
P 2 | affinities 
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that after this, the ovretic acid, and ouretic _ are no 


8 renders his acid incapable of being decompoſed by coil; 


Which, according. to Mr Klaproth, is the peculiar fil 
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qbeſphoras; i as M. de Laumont, inſpector of the mines 


Auſe/ of which, in the diſtillation of phoſphorus of ure 
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affinities of the ach, v,-as preciſely the fame. 
with thoſe of the phoſphoric acid. This detail of parti. 
culars has been given by M. de Morveau, in a ſupple- 
ment to the acids of the mineral kingdom; and he grant, 


More to be mentioned. 1 11 
It is very extraordinary, that Mioſphites of ſods h 
not decompoſabſe by coal, like ammoniacal phoſphate; 
that coal cannot deprive the phoſphoric acid, when i 
union with ſoda, of its oxigene. This baſe, therefore, 


although it does not act in the ſame way on the ſulptn- 
ric, andyyarious other acids. This is a ftriking excep- 
tion from the; general law of the attractive elections of 
.oxigene, of which no other inſtance is yet known. It i 
rag: lefs; remarkable, that an exceſs of phoſphoric acid, 


added to phaſphare of ſoda, leaves to that compound 


-ſtanee of. M. e the power of | n yy o 


© Fiolets {geen e Lis 
0 ds; orveay adds to the hiſtory of pholftare cb 


odd, that;a ſolution of muriate of lead poured into 


utiew of. this falt, produces a "precipitate of phoſphar 
 f:headi,; This laſt ſalt, by diſtillation with coal, afford 


has diſcovered with an ore from the mines of Hlelgor! 
Brom this it appears, in what manner corneous head, the 


-:hagc-been propoſed by Margraf, may augment the quam. 
2 :tixycof; the Pet as WE ſhall explain in the follows 
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W ſuch an analyſis. , 
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THE las or ſtone ar is ad 10 b tn 
bladder, has long engaged the attention of chemiſts and 
phyſicians. Paracelſus, who gave it the barbarous 
name of duelech, imagined ; it to conſiſt of an animal re- 
ſin, and compared it to arthritic? concretions, © Van Hei- 
mont thought it a concretion formed of the ſalts of 
urine, and an earthy. volatile ſpirit ; and beliẽ Veil it to be 
of a very different nature from arthritic alk, the for- 
mation of which was, in his opinion, owing to e ciek- 
ening and acidification of the 7 Boyle extracted 
from it, oil, with a, good des 2 ſatile falt. Boer- 
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haare admitted in, it the. exiſtenc thin uon 
wich volatile alkali. Hales 25 de fron” 4s 64g Hines 
its own bulk. of air ; 3; and out 79938 313% obtained 0 
more than 49 grains of refidue eie e ada ad r- 


tar. Many learned E and Mr peciafly Whyteoand 
Deften, have conſidered al alkaline matters ac tc true blvent 
of the urinary calculus.  Severaf" even! propoſed che 


uſe of the ſoap-makers?. lixivium for that" purpoſe. ' But 


none of theſe notions Was founded oh an exact analyſis 
of the calculus. Scheele and Bergman wy videeropk 
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The former of theſe chemiſts diſcovered, that the ſtone 


in the bladder conſiſts moſtly of a peculiar acid, to which 


ve give the name of the Iithic acid. 70 grains of the 
calculus in the bladder afforded him, by diſtillation, 28 
grains of this acid, in a dry and ſublimated ſtate ſome 


-ammoniacal carbonate, —and 12 grains of coal, which he 
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found it very difficult to BAN, to the. 1000 grain. 
| of boiling water diſſolved 296 grains of the ſame acid; 


This lixivium reddened blue colours; but the great 


Part ſeparated in ſtall cryſtals by cooling. 


Concentrated ſulphuric acid diffolves the calculus, with 


the help of heat; and paſſes, in conſequence of effetliag 


this ſolution, into the ſtate of concentrated ſulphureous 
acid. The muriatic acid does not act upon it; the nitric 
diſlolves i ir entirely: nitrous gas and carbonic acid are 
diſengaged, while this aſt»ſolution is taking Place. This 
ſolution is red; 3 it contains a naked acid; it communi. 
cates a red tincture to the ſkin, and all organic tiſſues; 


| When tried with ſoluble barytic ſalts, it exhibits no mark 


of its containing ſulphurie acid,—nor of lime, when tried 
with oxalic acid. Lime-water forms in it a precipitate, 
which diſſolves, without efferveſcing, in acids. Cauſtic 
alkalis, according to Scheele, diſſolve the calculus : thele 
ſalutions are precipitated by lime; 1000 grains of lime. 
water diſſolve 537 of any of theſe precipitates ; and am- 
moniac, in a large proportion, acts in the ſame manner 
on the calculus. That celebrated chemiſt aſſerts, that 
the brick-coloured ſediment in the urine of people in 
fever, is of the ſame nature. Although Scheele found 


no lime in the ſtone of the bladder, yet Bergman obtained 
ſome from it, by precipitating the nitric ſolution with 


ſulphuric acid, and calcining the reſidue of the ſame ſo⸗ 
lution. Bergman likewiſe diſcovered in the calculus, 
white ſpongy matter, inſoluble in water, acids, or al- 
kalis: The incinerated coal of this ſubſtance, of which 
the quantity was ſo ſmall that he could not aſcertain it 
nature, is not even ſoluble i in nitric acid, 

From this analyſis by two ſuch celebrated philoſophers 
which has been again and again repeated by different 


chemiſts, the ſtone i in the bladder appears to be of i dil. 
eren 
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| ferent narure "BE pn "E's of bones. Yer Mr Tens 
| nant, Fellow of the Royal Society of London, has found 
| in the bladder, ſtones which loſt only two thirds by cals 
cination, and whoſe reſidue melted into an opaque glaſs 
by cooling. Theſe muſt” therefore have contained 4 
pretty conſiderable quantity of calcareous phoſphate. i 
As to the lichie acid, — the properties which ! it ĩs Eno 
2. That of being And: inſoluble in water, "bot Sole 
luble in hor than in cold water: 3. That-of being ſoluble 
in nitric acid, from which it 4 oxigene, and form 
ng, after this ſolution, a deliqueſeent red maſs, Wielt 
communicates a colour to many bodies: 4. That of com- 
bining with earths, and metallic oxides; and forming with 
them peculiar neutral falts, which we call ammoniacal 
lthiate, Iithiate of copper, calcareous lithiate, lithiate of 
potajh, lithiate of ſoda, &c.: 5. The property of prefer- 
ring, in its attractions, alkalis to earths: 6. Laſtly, That 
of yielding theſe baſes to the weaker of the other acids, 
even to the carbonic acid, which renders the calculus in- 


2 ſoluble by alkaline carbonates; this laſt property is pecu- 
7 lar to this acid. But, as M. = Morveau has very well 
: ; | obſerved, much remains to be done before we can ob- 
5 tan a ſufficient knowledge of the lithic acid; and, I may 
% add, even before we can determine. hace it be not a 
modification of ſome other acid; which may be ſuſpected 
4 from what we know concerning the relations of the ye - 
A getable acids to one another, and the identity of the pre- 
f tended acidum perlatum and ouretic acid, with the phoſ- 
= phoric acid. a N 
8 M. de Morvean thinks the coneretions at the joints, 


Which Phyſicians have conſidered as of the ſame nature 
with the calculus of the bladder, to be, in their nature, 
ſery dillerent from it. But his opinion is founded only 


P 4 | on 
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on ſome 3 of Schenckius, Pinelli, and bye, 
which were far from being performed with due accura 
and attention: And the obfervations of Boerbaave, Fre. 
deric Hoffman, Springsfield, Alſton, Leger, &c. concem | 
ing the good effects of alkaline waters, ſoap, and lime. 
water, in arthritic and calculous cafes, haye, with me, 
greater weight in eſtabliſhing the analogy between theſe 
two ſorts of concretions, than the others in deſtroying i, MW 
There is, howeyer, no. refuſing to agree with M. de 
Mor veau, that experiments only can determine the que. 
ion. This is a new proof of the beneficial influence a 
chemical reſearehes on the ſcience of medicine, and the 
2 which. i it may derive from them. | 
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ſtances known. As it was firſt extracted from 
urine, and as the matter which affords the moſt of it 
is ammoniacal phoſphate, it ſeems therefore moſt ſuitable 


to give the hiſtory of this inflammable ſubſtance in this 


place, 


Leibnitz, to an alchemiſt of the name of Brandt, a citi- 
zen of Hamburgh, who found it out in the year 1667, 
Kunckel, to gain the knowledge of the proceſs, aflo- 
ciated with a man of the name of Krafft: But Krafft not 


communicating to him the ſecret, Kunckel reſolved to 


ſearch for it himſelf ; and after many experiments on 
urine, from which he knew it to be obtained, he at laſt 
produced phoſphorus, and was conſidered as being truly 


the diſcoverer of it. Some alſo aſcribe the honour of 


tis diſcovery to Boyle, who, in the year 1680, actually 
gave a ſmall quantity of it into the hands of the Seere- 


that 
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TYHOSPHORUS is one of the moſt combuſtible ſub - 


The diſcovery of phoſphorus is owing, according ta 


* 


— 
— 


rn 


r 
—— 


6 


5 7 
8 — 3 


= 
5 
5 
* 


1 "_ * n m N (ES wa 57 . r 
OE £ axe; ſe Ls OOF —— — — 
” 
— — N — g 


BI Krafft ta _ 1 that he communicated his pro. 
ceſs for making phoſphorus to Boyle. Boyle communi. 


cated his proceſs to a German, whoſe name was Godfreid - 
Hankwitz, who had an excellent laboratory at London, 
and was the only man that prepared phoſphorus, and 
ſold it, through all Europe. Although, between the 
year 1680, and the beginning of the preſent century, 
there were produced many receipts for making pho: 
phorus;''and,” among others, .Boyle's, Krafft's, Brandt“, 
Homberg' s, Teichmeyer's, Frederic Hoffman's, Niewen- 


tyt's, and Wedelius's; yet no chemiſt had hitherto pre- 


pared it openly ; and the preparation was til] quite a 
ſecret, when, in the year 1737, a ſtranger offered to com- 
municate, at Paris, an infallible proceſs for making phoſpho- 
rus. The Academy named four chemiſts, Meſſrs Hellot, 


Dufay, Geoffroy, and Du Hamel, to try the proceſs in the 


laboratory in the King's garden. The proceſs ſucceeded, 
The miniſter beſtowed a reward on the ſtranger; and 
Hellot gave an accurate account of the proceſs, in a Me- 
moir, inſerted among the Memoirs of the Academy for 
the year 1737. This proceſs conſiſts in evaporating five 
or ſix hogſheads of urine, till it be reduced to a granu- - 
lated, hard, black, gliſtering matter,—calcining the reſidue 
in an iron pot, red-hot in the bottom, till ſuch time as it 
ceaſe to ſmoke, and take the ſmeil of peach-flowers— 


lixiviating this matter with, at leaſt, twice as much hot 


water, — and drying it, after decanting off the water. 
'Three pounds of this matter muſt be mixed with a pound 
and an half of coarſe ſand, or pounded ſtone-ware, and 
four or five ounces of powder of charcoal of beech. 
This mixture is to be moiſtened with half a pound of 
water, and introduced into an Heflian retort, The mat. 
ter is aſſayed, by making a portion of it red-hot in 2 


crucible : If it exhibit a violet flame, and diffuſe a 17 
Q 
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of — it will afford phoſphorus. The retort is placed 
in 2 furnace made on purpoſe; and a large balloon, about 
one third of which malt be filled with water, adapted to 
it. The balloon muſt be perforated with a ſmall hole; 
and Hellot conſidered this as one of the manipulations. 


tion. Three or four days after the apparatus has been 
| ſet up, a moderate fire is kindled under it, to dry the 

furnace and the lutings: by degrees, the fire is augment- 
cds, and it is kept for fifteen or twenty hours in this ſtate, 
The phoſphorus does nor diſtil till fourteen hours after 
the beginning of the operation, which laſts, in all, twenty» 
four hours. There ariſes, firſt, a large quantity of am- 
moniacal carbonate, a part of which is diſſolved by the 
water in the balloon. Volatile or aeriform phoſphorus 
paſſes, firſt, in luminous vapours: the true phoſphorus 
then runs, like an oil, or melted wax. When it ceaſes 
to paſs, the apparatus muſt be left to cool for two, days. 
The luting muſt then be taken off; and water added, to 
looſen the phoſphorus adhering to the ſides of the re- 
cciver : It is next melted in boiling water; for which 
purpoſe, it is cut into ſmall pieces, which-are introduced 
into the necks of matraſſes, cut towards the middle of 
the body into the form of a funnel, and immerſed in 
boiling water. The phoſphorus melts, is purified, and 
rendered tranſparent by the ſeparation of a blackiſh 
matter which riſes aboye it. It is then put into cold 
vater, in which it congeals; and it is now thruſt out of 
the matraſſes with a ſmall ſtick.- 
proceſs deſcribed by Hellot. The tediouſneſs of the 
operation hindered it from being repeated by any che- 
nilts but Rouelle, the elder, who, in his courſes of che- 
aiſtry, went through 1 it ſeveral times with ſucceſs. 


ns. 


that are the moſt neceſſary for the ſucceſs of the opera- 


Such, in ſhort, is the 


In the year 1743, Margraf pahliſhed, in the Memoir 
of the Academy of Berlin, a new method for making, x 
once, à pretty large quantity of phoſphorus, eaſiet thay 
had been done before him. In this proceſs, the corneou 
lead which remains from the diſtilſation of four pound; 
of minium, and two pounds of ammoniacal muriate, is 
mixed with ten pounds of extract of urine, of the con- 
ſiſtency of honey. A pound and an half of powder of 
charcoal is next to be added to it. The mixture muſt 
be dried in an iron pot, till it be converted into a black 
powder. This powder is to be diſtilled in a retort, in 
order to extract from it, by a graduated fire, the ammo- 
niaca] carbonate, the fœtid oil, and the ammoniacal mu- 
riate which it contains. Care muſt be taken, however, 
to urge it with fire no farther than juſt to make, the re- 
tort red-hot, - The black friable reſidue of this diſtila· 
tion, is the matter from which the phoſphorus is ex- 
tracted. It is aſſayed, by caſting a little of it on burning 
coals. If it diffuſe a ſmell;of garlic, and a blue phoſ: 
phoric flame, it may then be conſidered as well prepared, 

A retort of Heſſian or Picardy earth, is filled three-fourths 
full of it, and well luted. This vellel; is then placed in 
a reverberating furnace, with a dome, and an iron 
chimney, ſix or eight feet high. A middle-fized receiver, 
perforated with a ſmall hole, and half: full of water, i 
fitted to the retort. The joinings muſt be luted with lat 
lute, and covered with, fillets, of, goth. dipped in white 
of eggs, and lime: A brick-wall-muſt be raiſed between 
the furnace and the receiver; and after this apparatus 
has been ſuffered to dry for a day or two, the diſtillation 
may be carried on by a properly graduated fire. Thi 
operation laſts from ſix to nine hours, according t0 the 
quantity of the matter to be diſtilled. The phoſphons 


thus gbrained, is reQified by diſtilling it by a verf mn 
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water. Almoſt all chemiſts have repeated Margraf's 
proceſs ſuc eſsfully : "and } it was the only one in uſe, till, 


within theſe few years, another was diſcovered, which 


doublte in Tepatar g the phoſphoric acid from bones; as 
we ſhall mention” Wien we come to f pole of thoſe" folid 
bodies, . 1 Warth 

I appears, that by only aug in which Margraf's 


proceſs differs from Hellot's, is in the addition of the mu- 
nate of lead, and The diviſion of the operation into two. 
But, what % of moſt importance in the ingenious chemiſt 
of Berlin's proceſs, i is, that it determines the nature of the 


ſubſtance contained in urine, which ſerves for the form- 


ation of phoſphorus. By diſtilling a mixture of Fuſible 


ſalt with charcoal, he obtained excellent phoſphorus ; 
and he obſerves, that the urine from which he had ex- 
trated that ſalt would yield no more of this combuſtible 


ſubſtance. That ſubſtance, therefore, which contributes 


to the formation of phoſphorus, muſt be a conſtituent 
part of fuſible ſalt ; and indeed phoſphorus is eaſily ob- 


rained by diſtilling two parts of glaſs obtained from the 
decompoſition of fuſible ſalt in a retort or crucible, with 
one part of powdered charcoal. This operation requires 
much leſs time, and much leſs fire, than any that we have 


yet deſcribed'; for, according to M. Prouſt, the phoſ- 
phorus is ready ro run in a quarter of an hour. This, 
doubtleſs, is the beſt proceſs that can be uſed to obtain 


| ae e of urine. | But there are ſeveral obſervations 
to be made on this head: 1. The vitreous reſidue, re- 


maining after the decompoſition of ammoniacal muriate 
by fire, not being pure phoſphoric acid, but phoſphoric 
acid in combination with phoſphate of ſoda, which is not 
decompoſable by coal, only a very little phoſphorus can, 


| therefore, be obtained, by employing this reſidue, —an 
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derate fre, in glaſs retort, with a receiver balf full of 
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ounce of it affording no more than à drachm, arid often 


lefs : 2. When fuſible ſalt is prepared in any large quan- 
tity by evaporation and cooling, it is found to be mixed 


with a conſiderable proportion of ſoda, which affords no 


phoſphorus. Theſe two obſervations may be, therefore, 
conſidered as explaining, why ſo little of this combuſtible 
body is obtained by the diſtillation of fuſible ſalt with 
coal. Perhaps, fuſible ſalt in its original ſtate, or the 
mixture of ammoniacal phoſphate with phoſphate of ſoda, 
if diſtilled with coal and muriate of lead, would afford 


more phoſphorus ; for muriate of lead appears to be c- 


pable of decompoſing phoſphate of ſoda. 

Phoſphorus, by whatever of theſe proceſles obtained, 
is ſtill. the ſame. When very pure, it is tranſparent, 
and its'confiſtency like that of wax. It cryſtallizes by 
cooling, into brilliant plates of a micaceous appearance. 


In hot water, it melts a conſiderable time before the 


fluid be heated to ebullition. It is highly volatile, and 
riſes in a thick fluid by a moderate heat. In contact 
with air, it exhales a ſmoke from every part of its fur- 


face: this vapour diffuſes a ſtrong ſmell of garlic, and 


appears white in day-light, and in the dark very lumi- 
nous. It is a ſlow inflammation of the phoſphorus from 
which it proceeds; and when left for any time expoſed 


to the air, phoſphorus is gradually conſumed, and leaves 


as a reſidue a peculiar acid, the properties of which we 
will afterwards examine. This flow combuſtion never 
takes place but when the phoſphorus is in contact with 
air: Nay, to render it very luminous, a heat from twelve 
to fifteen degrees of Reaumur's thermometer, or about 
fixty-three degrees of Fahrenheir's, is requiſite ; al 


though the inflammation may rake place under that tem- 


perature. This inflammation is not accompanied with 


hear, nor does it kindle any other combuſtible bod) | 


But, 
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Bur, when phoſphorus is expoſed to a. dry heat of 24 
degrees Reaumur, or 862 Fahrenheit, it kindles with 
decrepitation: it burns rapidly with a very lively white 
fame, mixed with yellow and green, and deſtroys very 
ſpeedily any combuſtible body that comes within its in- 
fluence. The vapours which then exhale from it are 
very copious, white, and very luminous in the dark. 
This rapid combuſtion takes place with a very ſtrong 
heat, and a very ſparkling light, in a receiver full of 
vital air. | 
In theſe two different ſorts of combuſtion, phoſphorus 
leaves different reſidues. The firſt affords a liquor 


' weighing more than twice as much as the phoſphorus 


employed on the occaſion, which we call the phoſphorous 
acid. The ſecond gives a very deliqueſcent and ſoluble, 


| white, concrete matter, which is the phoſphoric acid. 


This laſt was thought to reſemble the acid and fluid re- 
ſidue of the firſt combuſtion, or the ſlow inflammation : 
But the two acids exhibit real differences in their combi- 
nations, as was firſt obſerved by Margraf, and has been 
ſhewn by M. Sage, in the Memoirs of the Academy 
for the year 1777. We will ſpeak more particu- 


larly of theſe differences in the as of the two 
acids. 


The combuſtion df W was conſidered by 


Stahl as the diſengagement of the Phlogiſton which he 


thought to be combined with muriatic acid * in that com- 
buſtible. 


* Stab), in ſeveral of his works, has aſſerted, that phoſphorus 
may be compoſed by combining muriatic acid with phlogiſton. 


| Margraf engaged in a ſeries of experiments with a view to this; 


in which he treated various combinations of the muriatic,acid with 
combuſtible matters; but could never ſucceed. He has even ſhewn, 


in a ſatisfatory manner, that the acid formed by the burning of 


this combuſtible body, is very different from that of marine ſalt; 
and all chemiſts are now of the ſame opinion. 
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buſtible vody. M:Laybider/ in qriler'to diſtinguiſk whit 


Happens in this combuſtion, kindled, with a burning. 
glaſs, a quantity of phoſphorus in a bell- -glaſs immerſed 
in mercury. He obſerved; that no more than a giyen 
quantity of this matter can be burnt i in a certain bulk of 


air; that the quantity amounts to one grain of phoſpho. 


rus to ſixteen or eighteen cubic inches of air; that, after 


this combuſtion, the phoſphorus is extinguiſhed, and 


the air rendered unfit to contribute to the combuſtion 
of a new quantity of phoſphorus ; that the bulk of the 
air is diminiſhed, and the phoſphorus converted into 


white, ſnowy flakes, which fix on the fides of the bell: 


glaſs : Thoſe flakes are equal to twice and one. half more 


the weight of the phoſphorus from which they are 


formed; and this increaſe of the weight of the phoſpho: 
rus correſponds exactly to the diminution of weight 


Which the air has ſuffered, and is owing ſolely to the 


abſorption of phoſphorus by the oxigene. In fact, the 


white flakes are concrete phoſphoric acid, produced by 


the combination of phoſphorus with the oxigene, or bale 
of vital air, contained in the atmoſpheric air which has 
contributed to the combuſtion of that inflammable ſub- 
ſtance, The theory of this ſubſtance is the ſame witli 


that of ſulphur ;. and it is therefore unneceſſary to make 


any addition here to what was ſaid on that head, in the 
mineral kingdom. 

Phoſphorus becomes liquid in hot water. Vital att, 
paſſed through phoſphorus thus liquefied in Water, 
burns ir, and reduces it into the ſtate of phoſphonc 


; . 
acid. f 


Phoſphorus, though not ſoluble in this fluid, yet ſuf- 


fers, by degrees, an alteration in it. It loſes its traut 


parency, becomes yellow, and is covered over with an 
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ard appears laminous ** ſhaken in the dark, The 
| phoſphorus is then flowly-decompoſed- 8 5 
Cauſtic fixed alkalis diffolve: phoſphorus, wit the. 
ch of a boiling heat. | While this combination rakes 
place, there is a fœtid gas difengaged that was firſt dif- 
covered by M. Gingembre, and poffeſſes the ſingular 
property of kindling witli an exploſion, when brought 
into contact with atmoſpheric air, and more mftantane- 
ouſly ſtill, when brought iuto contact with vital airs 
This elaſtic fluid conſiſts of phoſphorus diffolved in hy- 
drogenous gas; and the hydrogenous gas is produced by 
he decompoſition of the water. We call i it phoſphorated 
hydrogenous gas. 

Sulphuric acid, -diſtilled in a retoft, with phoſphorus, 
burns almoſt entirely away, but without emitting any | 
fame; Concentrated nitric acid acts upon it with vio 
ence, and; if the phoſphorus be hot, kindles it ſudden- 
ly, When this experiment is made in a retort, with ni- - 
trie acid not very highly concentrated, the phoſphorus 
burns lowly, robs the nitric acid of its oxigene; and 
forms phoſphoric acid. This proceſs was deſcribed by 
M. Lavoiſier in the year 1780. | 

The muriatic acid, even thotigh oxigenated, does nof 
at in a ſenſible degree on phoſphorus. 

Nitric ſalts, with the help of a gentle heat, kindle it 
wich great rapidity. 

Sulphur and phoſphorus combine according to Mar 
| oraf, by fuſion and diſtillation. The reſult is a ſolid 
compound, of a fœtid ſmell, which burns with a yellow 
lame, and, in water, ſwells, and communicates to it the 
eidity and ſmell of alkaline falphures ; which properties 
| lazw, that theſe two bodies react on each other in a pe- 
aur manner, as their union ſeems to occalton the de- 
compolition of water. 
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metals, though there be, in many particulars, a ſtrong 


_ attempted to form theſe combinations by diſtilling each 


- limated in the receiver, n ſuffering any diſcernible 


tranſparent glaſs, like chat of borax. 
loſt its brilliancy, and became very compact. Its weight 
burnt When expoſed to flame. M. Pelletier has obſerr- 


and that the reſult of this combination is a fort of grey 


tions of gold, ſilver, copper, &c., were gradually core 


A868: - Kundkel's i Phoſphorus, 


= 


Phoſphorus does npt combine ſo well as ſulphur, with 


analogy between phoſphorus and ſulphur. Margraf 


of the metallic ſubſtances with two parts of phoſphorus, 
None but arſenic, zink, and copper exhibited peculiar 
phænomena. None of the other metals was at all al. 
rered by the phoſphorus, which was partly burnt or ſub- 


change. 

Phoſphorus ſublimated wh arſenic, afforded that ce- 
lebrated chemiſt, a matter of a beautiful red colour, not 
unlike realgar. | 

Zinc, diſtilled twice in 3 with this combuſtible 
ſubſtance, afforded yellow flowers, punctuated and ver) 
light. The ſublimate, when expoſed to the action of 
fire, under a red muffle; kindled, and melted into 2 


Copper, treated in the ſame way with phoſphorus, 
was increaſed ſixteen grains in the half drachm, and it 
ed, that per combines very well with phoſphorus, 


ore, brilliant, granulated, very hard, and very difficult 
to melt. To theſe compounds into which phoſphorus 
enters unaltered, we give the name of pho/phures of cop- 
per, zinc, arſenic, iron, &c. 

The Marquis de Bullion and M. Sage have deſcribed 
a remarkable alteration which phoſphorus ſuffers in me: 
rallic ſolutions. The firſt of theſe chemiſts diſcovercs, 
that ſmall pieces of phoſphor@s, introduced into folu- 


ed with a cruſt, or a ſort of bright metal caſe. Theſe 
| | | elegant 
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a degint experiments ſhew, that phoſphorus has a greater 5 1 
8 affinity with oxigene than ſeveral of the metals, and is | g 
al tapable of reducing their oxides: Bergman has eſta- = 
ch bliſhed it as an unqueſtionable fact, that the arſenical nn 
* acid is blackened and reduced into the ſtate of arſenic | 
lar when heated with phoſphorus ; which, at the fame time, „ 
al as it deprives the ſemi-metal of its oxigene, is converted 1 
_ into phoſphoric 5 1 
ble Phoſphorus is ſoluble in all oils; : and renders them j | 
luminous. Spielman has diſcovered, that it diſſolves in þ 
alcohol, and that the ſolution emits ſparks, when poured 1 
* into water. In this operation, a part of the phoſphorus 4 | 
5 is precipitated in a White powder. Y 
ible Phoſphorus has not yet been uſed, either in medicine | 1 
* or in the arts. Meſſrs Menzius, Morgenſtern, Hart- 1 
: man, &c. ſay, that they have found it to produce good h 
0 2 ellects in malignant and bilious fevers, when the ſtrength 
| has been exhauſted, and in the miliary fever. Some 
1 authors have recommended it in the ſcarlet fever, the pe- 
1 ripneumony, rheumatic pains, epilepſy, &c. ; but, though, 
: ky in Germany, ſeveral diſſertations have appeared, on the 
- medicinal virtues of phoſphorus taken internally, yet no- | 
pla thing can be affirmed as certain on this head, till ſuch lf 
4 lime as experience ſhall pronounce concerning it in a I! 
2 more deciſive manner. i 
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CHAP, XI. 


- Of the Phoſphoric and the Phoſphorous Acids 


TME phoſphoric acid has been fo called, becauſe it 

was thought to exiſt ready-formed in phoſphorus 
from which. it is obtained by combuſtion. But M. L- 
voiſier has proved this ſalt to be a combination of ſulphur 
with oxigene.—There are four different proceſſes for 
obtaining this acid. The firſt conſiſts in burning phol- 
phorus haſtily, under bell-glaſſes, full of atmoſpheric ait 
and immerſed in mercury, by the heat of a burning glaſs c 
by touching it with a red-hot iron. Care mult be taken, 
to put a little water on the ſides of the glaſſes before 
the proceſs commence. This proceſs, invented by M. 
Lavoiſier, affords, in a ſhort time, a quantity of phol 


phoric acid, mixed with a ſmall quantity of unburtt 
Phoſphorus, that is, of acid in part phoſphorous. Vita 


air may be uſed in this act of combuſtion. In truth, the 
inflammation is ſo rapid and ſo violent, as often to break 


in pieces the glaſſes with a noiſe. This procels affords 
phoſphoric acid. | N | . 
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The ſecond proceſs, which we owe to Meſſrs Woulfe 
and Pelletier, is performed by paſſing a ſtream of vital 
air through phoſphorus melted under water. 

In the third, given by M. Lavoiſier, the phoſphorus 


is burnt by means of nitric acid, not very ſtrong.—— 
Both theſe proceſſes produce phoſphoric acid, 


The fourth procets, a flow combuſtion, which has 


| been improperly called the formation of phoſphoric acid 


by deliquium, is very well deſcribed by M. Sage.— 
Sticks of phoſphorus are placed on the ſides of a glaſs 
funnel, the ſtalk of which enters a bottle; and its baſe 
is covered with a capital, the extremity of which remains 


open. A tube of glaſs is put into the neck of the fun- 
nel, to prevent the phoſphorus from eſcaping, and to 


afford, at the ſame time, a paſſage, through which the 
air, diſplaced by the acid, may move off. Care mult be 
taken to keep the ſticks of phoſphorus from touching 


each other, and to prevent the temperature of the place 


in which the apparatus ſtands from” rifing above fixty de- 
grees; otherwiſe the phoſphorus may probably deflagrate. 
In more or leſs time, there is obtained by this proceſs, 
for eyery ounce of phoſphorus, three ounces of acid, 
which collects and flows, by degrees, into the water in 


the bottle: it is phoſphorous acid. 


Theſe four proceſſes afford acid of phoſphorus, in two 
different ſtates, according as the phoſphorus is either not 
decompoſed, or entirely burnt and ſaturated with oxi- 
gene. Theſe two acids, between them, exhibit phæno- 
mena, which may be compared to thoſe of the-ſulphuric 
and the ſulphureous acids. Such is the origin of the dif- 
ferences between the reſults obtained by Meſlrs Sage and 
Iaroiſier, in the combinations of this acid, which are re- 
lated in the Memoirs of the Academy for the year 1777. 
As already mentioned, we diſtinguiſh the former, that 
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in which the ien is ſaturated „nn oxigene, by 
the name of the phoſphoric acid; and the ſecond, which 
is not entirely ſaturated with oxigene, we call the Hof 
Phorous acid. . — 1 th 


of tbe # beſphoric Acid. 


PURE phoſphoric acid, obtained without the addin 
of water, and in vital air, is in the form of white flakes, 
ſoowy, light, deliqueſcent, and of a very ſtrong acid taſte, 
When expoſed to the air, it ſpeedily attracts moiſture, 
When brought into contact with a little water, it eaſily 
melts, and affords a white fluid, without ſmell, of an oily 
conſiſtency, very ponderous, of a. taſte ſtrongly acid, aud 
capable of changing blue vegetable colours rapidly into 
red. If expoſed to the action of fire in a retort, it affords 
A pure phlegm ; : the acid then concentrates, and becomes 
even more ponderous than the ſulphuric acid: it aſſume, 
by degrees, conſiſtency and opacity ; it is then like a ſoft 
extract. Laſtly, when urged with a violent heat, it melt 
into a tranſparent glaſs, which is hard, highly electric, 
and inſoluble, but exhibits none of the properties of at 
acid. It appears, that this ſolid vitreous ſtate of tbe 
phoſphoric acid, is owing to a more intimate combination 
taking place between the acidifiable baſe and the ex- 
gene, and to the ſeparation. of a part of the latter. 
TT his idea, of a more intimate adherence taking place be- 
twieen the oxigene and the acidifiable baſe in phoſphoric 
| glaſs, which, as it is no longer acid, meriis the name of 


vitreous PhD Poric oxide, is confirmed, when we obſerte 
hoy 


NN 
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3 150 Aifcule | it is to obtaig from it phoſphorus, with che | 
help of coal, and how ſtrong a, heat ,muſt act on this s 
mixture, to produce the deſired effect. 
Phoſphoric acid obtained by flow combuſtion, or 
phoſphorons acid, when heated in an open veſlel, emits, 
from-time to time, a faint flame, which is owing to its 
till retaining a reſidue of phoſphorus that has not been ; 
| all burnt, and the flame is accompanied with a ſmell of 
garlic. It then is concentrated, becomes dry, and at laſt 

melts like the former acid. | 

The concentrated phoſphoric acid very ſpeedily attracts 
moiſture from the atmoſphere. It combines with water, 
| with the help of hear: it combines with a great many 
ſubſtances; and, in its combinations, exliibits ſome pecu- 
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ure. liar phenomena. 
ally The liquid phoſphoric acid does. not appear to have 
olly any power over ſiliceous earth, according” to the experi- 


ments of Bergman and M. de Morveau: But it has been 
ſhewn by Dr Prieſtley and Mr OI to act on 
glaſs. 1 : 
The blow-pipe makes it bubbled aloſnous er: 
Phoſphoric acid, when melted in Heſſian erueibles, has 
been remarked, by M. de Morveau, to 'tommunicate to 
| them a tranſparent vitreous covering. 
It combines with barytes, and ſeems to prefer it to all 
other baſes but lime, if the affinities of this acid have 
been rightly marked by Bergman. The properties of 
barytic phoſphate are ſtill unknown. 
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exi- The phoſphoric acid diſſolyes carbonate of magneſia, 
ter. with efferveſcence. The ſalt which it forms with this 
| be- ſubſtance is ſcarce ſoluble. A concentrated ſolution of it 
orie atords, by reſt, in the ſpace of four and twenty hours, f 
e of ſmall flat needle cryſtals, very ſlender, ſeveral lines in : 
erye length, and cut obliquely at the two ends: it often takes 4 


Q 4 N the 


wir vs 
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3 — Ade. 
.. oe form of a ea jelly. Theſe cryſtals of . 
Phate of magneſia, when expoſed to a gentle heat, fal 
into powder. According to M. Lavoiſier, the ſulphur 
acid decompoſes this ſalt. 
| Phoſphoric acid, poured into lime water, precipitates 
from it a ſcarce ſoluble ſalt, which does not efferveſce 
with acids,—is decompoſed by mineral acids, but proof 
againſt the attacks of cauſtic alkalis. This ſalt is of the 
fame nature with the baſe of bones. An exceſs of phoſ- 
horic acid rendefs calcareous phoſphate ſoluble in water; 
hh magneſia, lime, cquſtic fixed alkalis, and even am- 
moniac, by carry ing off from it the exceſs of acid, preci- 
pitate the neutral falr. Calcareous phoſphate is not de. 
| compoſable by cauſtic alkalis; but carbonates of potaſh 
and ſoda decompoſe it. The ſolid matter of bones con- 
fiſts of phoſphate ſuperſaturated with lime. 

P boſphoric acid, ſaturated with potaſh, forms a very 
ſoluble ſalt, which, by evaporation and cooling, affords 
though not without difliculty, cryſtals, 1 in the form of te- 
trabædral priſms, terminating in pyramids, which have 
allo four faces, correſponding to thoſe of the prilms. 
This phoſphate of potafh diſſolxes much better in hot 
than i in cold water: it ſwells on coals, but is ſomewhat 
obſtinate againſt melting; and when melted, has no longer 

a ſaline taſte, From the nitric ſolution of ſilver, it pro- 
duces a white precipitate; and from the nitric ſolution of 
mercury, a yellowiſh white precipitate. It is decompoſed 
by lime-water, which has a greater affinity than potalh, 
with the Phoſpitoric acid, 

Soda, in union with che phoſphoric acid, affords a fal. 
of an agreeable taſte, much the ſame with that of muriate 
of ſoda. Phoſphate of ſoda does not eaſily cryſtallize 
and is often reduced, by evaporation, into a gummy mar 


ter; which runs into threads, like turpentine, and is de- 
| liqveſcen. 
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$ liqueſcent. 15 * abtun in this thiek matter, needles 


fal diſpoſed in radii; which indicate a beginning of cryſtalli- 
ric ation: But a little more foda than what is requiſite to 
ſaturate the acid, added to this ſalt, inſtantly effects a 
tes change of its properties: its taſte now becomes urinousz 
ce i turns ſyrup of violets green, cryſtallizes i in large paral- 
oof lelograms, and effloreſces in the air; in a word, it ac- 
the quires all the properties of the fuſible ſalt with a baſe of 
1ol- natrum, which we call ſuperſaturated phoſphate of oda. 
ter; | This ſalt does not afford phoſphorus with coal; and nei- 
am- ther phoſphate of barytes, of lime, of . nor of 
eci- ſoda, is liable to ſuch a decompoſition. : Wherefore it 
de. appears, that the phoſphoric acid muſt be in a naked 
aſh diſengaged ſtate, in order to be decompoſed by coal. 
on- The ammoniacal phoſphate produced by the combin- 
: ation of phoſphoric acid with ammoniac, is more ſoluble 
ery in hot than in cold water, and affords, by cooling, cry- 
rds, ſtals, which, according to M. Lavoiſier, bear fome reſem- 
te- plance to thoſe of alum. I have remarked, that when the 
ave combination is truly neutral, it is very difficult to obtain it 
ſms. in cryſtals ; for it is almoſt all evaporated even by a mo- 
hot derate heat. But an exceſs of ammoniac is favourable 


to the cryſtallization of this ſalt: A little phoſphate of 


ger ſoda produces the ſame effect; and this is the ſlate of 
pro- that extracted from urine. Barytes, lime, and alkalis, 
n of decompoſe ammoniacal phoſphate : Fire eaſily diſengages 


the ammoniac ; and accordingly, this falt affords phoſ- 
phorus with coal. 


The phoſphoric acid decompoſes alkaline taste 


falt, nitrates, and muriates, by the dry way ; and, by i its fixity, 
iate diſengages the acids: but, in the humid way, it yields i its 
lize, baſes to theſe acids. 

mat- The phoſphoric acid, in a fluid ſtate, aQs only on a 
de- iy metallic ſubſtances. It diffolves zink, and iron, and 
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copper, peadity enough. None of theſe ſolutions afford 
cryſtals by evaporation, except the ſolution of iron 
which, indeed, ſeems ſuſceptible of cryſtallization, The 
others form into ſoft ductile maſſes, like extracts: when 
urged with fire, they emit ſparks, and appear to forn | 
genuine phoſphorus. Margraf, and the Academician 
of Dijon have examined the different phænomena exhi- 
bited by this acid, in its . on metals and ſemi: 

metals, 

The phoſphoric acid likewiſe pa ee ſome ſolu 
tions of metals, ſuch as the ſolutions of — and 
ſilver by the nitric acid. ; 

The nitric and acetous ſolutions of lead are, in like 
manner, liable to be precipitated by phoſphoric acid, and 
by ſoluble phoſphates. The precipitate produced by the 
decompoſition of the latter, which is phoſphate of lead, 
affords phoſphorus, when diſtilled with coal. 

This acid re- acts upon oils, and i improves | their ſmell, 
To oils not naturally ſweet-ſmelling, it communicates a 
ſweet ſmell, in ſome Ems ethereal : ſome of them it 
thickens. 

When diſtilled, in its dry _ with Te) it affords 
phoſphorus. | 
By heating it in a retort, wich Ach the Academi- 
cians of Dijon obtained a liquor highly acid, of a put- 
gent and diſagreeable ſmell, which burnt with a litile 
{moke, and exhibited ſome of the properties of ther, 
The phoſphoric acid became volatile in this experimen!, 
for the product was acid. M. Lavoiſier obſerved heat 
produced by this mixture. Moſt chemiſts, however, 
conſider the phoſphoric acid as inſoluble in alcobo. 
Margraf, Rouelle, Scheele, Meſſrs Wenzel, Laſſonne, 
Cornette, and the Duke de Chaulnes, recommend the ule 


"of atcohol to purify the * acid, and * 
rom 


little 
erher, 
ment, 
heat 


ever, 
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from it any extraneous matters which it may happen to 


contain. 


Laſtly, wk acid, holding i in | ſolution phoſphate 
of ſoda, affords, by fuſion, an hard glaſs, inſipid, inſo- 
Juble, not deliqueſcent, and opaque, reſembling that 


| which fuſible ſalt leaves when urged with fire. 


We may add farther, that the phoſphoric acid, which 
was formerly thought peculiar to urine, exiſts in a great 


| many animal matters, as we have already ſeen, and as 
will farther appear in the ſucceeding chaprers. Margraf 
| informed the world of his having found it in vegetables. 
M. Berthollet has extracted it from ſuch as afford ammo- 


niac by diſtillation : M. Haſſenfratz, from a great many 
plants growing in marſhes, and on peat- earth. Ir has 
been ſound in various minerals, particularly in lead and 
Iron, with which it appears to be combined in confe- 
quence of the decompoſition of animal ſubſtances. Laſtly, 
M. Prouſt has found it in combination with lime, in a 


ſparry ſtone, in Spain. 


Of the Pheſpborous Acid. 


IT has been related, that when phoſphorus burns 


dowly, and is not completely ſaturated with oxigene, 


| there is an acid formed different from that whoſe hiſtory 
ve have juſt finiſhed, and bearing to it the ſame relation 


Which the ſulphureous bears to the fulphuric, the nitrous 
to the nitric, and the acetous to the acetic acid. This 


difference between theſe two acids, in the proportion of 
| Ozigene that enters into their compoſition, occaſions a wide 


Ulerence between their properties, in the ſame manner 
| as 
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as in the Fe ſix which correſ 1 two. 1 two, 
The phoſphorous may be alſo conſidered as phoſphoric 
acid, holding in ſolution a little phoſphorus. This acid, 
when rubbed, and, ſtill more, when heated, takes a fe- 
tid and diſagreeable ſmell : part of it is then volatilized, 
in a very acrid and pungent whice vapour : it is then 
more volatile than phoſphoric acid. But this acid never 
riſes all in vapour, like the ſulphureous acid ; it always 
contains more or leſs phoſphoric acid, which cauſes it 
to leave a vitreous reſidue, or a melted phoſphoric oxide, 
when treated with a ſtrong fire. It may be prepared by 
decompoſing phoſphoric acid ; and in the production df 
phoſphorus, there is always a certain quantity of it dil. 
engaged. The diſtinctive properties of the phoſpho- 
rous acid have not been all, as yet, particularly examin- 
ed; but enough is known of them, to mark the differ- 
ence that prevails between this and the phoſphoric acid, 


M. Sage, in the Memoirs of the Academy for the year . 
1777, has given an account of ſome of the characteriſti : 
properties of the phoſphorous acid. According to that Wl 8 
chemiſt, the ſalt formed by the union of the acid ob- 5 
tained from phoſphorus by deliquium, with potaſh, or 2 
phoſphate of potaſh, is not deliqueſcent : Phoſphate of by 
ſoda is alſo cryſtallizable, but not deliqueſcent ; but an- - 


moniacal phoſphate attracts moiſture from the atmoſphere, } 
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CHAP. XII. 


of the S 995 and Whit Parts f e and f 
their Mayes 


LTHOUGH leſs progreſs has been made in the 
analyſis of the ſolid parts of animals, than in the 
analyſis of animal fiuids, yet we are beginning to know 

| ſomething of the different matters of which they are 


of texture both indicates and occaſions a difference in 
conſtituent. principles. This aſſertion will be confirmed, 
by a comparative examination of the ſoft and white parts, 
with the muſcles and bones. 

All the ſoft and white parts of animals, ſuch as the 
membranes, the tendons and aponeuroſes, the cartilages, 


is inſoluble in alcohol, and is known by the name of felly. 
To extract this jelly, nothing more is requiſite than to 
boil theſe parts of animals in water, and to evaporate the 
deccoction, till it form, by cooling, into a ſolid tremulous 


maſs, When evaporated by a more violent heat, it 
affords 
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compoſed. In the firſt place, we know, that difference 


the ligaments, and the ſkin, contain, in general, a muct- 


lazinous ſubſtance, which diſſolves readily in water, but 


. 
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affords a dry, brittle, tranſparent ſubſtance, that is know 
by the name of glue. : 

Glue is prepared from all the white parts of animal: 
The ſkin, the griſtles, and the feet of cows, are uſed in 
the preparation of a ſtrong glue, in England, Flanders 
Holland, &c. The ſkin, of the eel is the baſis of gilder' 
glue. A ſpecies of glue, uſed by painters, &c. is pre- 
pared of the parings of glove-leather and parchment, 
In ſhort, there is ſcarce any animal, whole tendons 
griſtles, nerves, and ſkin— which is ſtill better for the 
purpoſe, may not be uſed in the preparation of theſe 
different ſorts of glue. 

It is to be obſerved on this head, that glues differ it 
conſiſtency, colour, taſte, ſmell, and ſolubility. Some 
glues diflolye well enough in cold water; and others are 
only ſoluble in boiling water. The beſt glue is tranſps- 

tent, of a yellow colour, inclining to brown, without 
ſmell or taſte, and entirely ſoluble in water, in which it 
forms a viſcid fluid, of an uniform appearance, and which, 

when it dries, remains equally e and tenatious 
through all its parts. 

Animal jelly differs from glue, properly ſo called only 
in being leſs conſiſtent and viſcid. The former of thele 
ſubſtances is obtained chiefly from the white and foft 
parts of young animals: it is alſo found in their fleſl, 
muſcles, ſkin, and bones. Glue is only obtained from 
the older animals, whoſe fibres are ſtronger and drier. 
However, as theſe two matters exhibit the ſame chemical 
properties; in the examination of them, on which we are 
entering, we ſhall take, for our ſpecimen, the jelly that 
is obtained from the cartilages or membranes of tic 
calf. 

This matter bas, in its natural it ſcarce any ſmell: 


its taſte is inſipid. Ur diſtilled on a water-bath, + 
| afford 


8g & White Parts of Animals, & their Muſcles. 253 


affords an inſipid, inodorous phlegm, liable to putrefac- 
tion. As it loſes its water, it takes the conſiſtency of 
glue, and, when thoroughly dry, is like horn. When 


time, it ſwells, bubbles, and becomes liquid: it then be- 
| comes black; and exhales a copious ſmoke, of a foetid 
ſmell : it does not take fire, unleſs when expoſed to a 
violent heat; and even then, not readily, By diſtilla- 
tion in a retort, it affords an alkaline phlegm, an empy- 
reumatic oil, and a little ammoniacal carbonate. It leaves 
2 coal of conſiderable bulk, which is not eaſily incinerat- 
ed, and contains muriate of ſoda and calcareous phoſ- 

phate. 
| Jelly, expoſed to an hot 5 humid atmoſphere, firſt 
becomes acid, and ſoon after putrefies. | 

Water diflolves it in any proportion. Acids diſſolve it 
eaſily, and alkalis {till eaſier. The nitric acid diſengages 
uotic gas from it. Moſt of theſe properties are nearly 


inſpid vegetable mucilages neither afford ammoniac by 
fire, nor azotic gas by the nitric acid. But this animal 
jelly may poſſibly owe theſe properties to a portion of 


on albuminous matter, extracted by the water, at the ſame 
thele 1 ; g the! 

| ſoft time with the gelatinous ſubſtance, eſpecially when either, 
gel. e or jelly is prepared by a long and ſtrong decoction. 


The muſcles of animals conſiſt of a parenchymatous 
cellular ſubſtance, which contains various humours, partly 
concrete, partly fluid. Theſe humours are compoſed, 
| 1. Of a red and white albuminous fluid: 2. Of a gelatin- 
| ous mucilage : 3. Of a ſweet oil, of the ſame nature 
with fat: 4, Of a peculiar extractive ſubſtance: 5. Lally, 
Ot a faline matter,- the nature of which is not very well 
known, As the analyſis of the fleſh entire, which affords, 
in the water- bath, a yapid water, and, in the retort, an 

alkaline 


expoſed to a pretty ſtrong heat, and to air at the fame 


the ſame with thoſe of inſipid vegetable mucilages; only, 
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alkaline — oil; and ammoniacal car. 
bonate, and leaves 4 coal that affords, by incineration, a 
little fixed alkali, and ſome muriate of ſoda or potaſh,— 


as this analyſis affords no ſatisfactory information con- 


cerning the nature of theſe different principles, recourſe 


muſt therefore be had to ſome means for extracting theſe 


ſubſtances unaltered, in order that we may be enabled to 
examine their properties ſeparately. | 

Jo obtain and ſeparate theſe ſeveral ſubſtances, the 
_ exiſtence of which has been aſcertained by M. Thouvenel, 
various modes of operation may be adopted. That phy- 
ſician ſqueezed out, in a preſs, the fluids contained in 
the muſcular ſponge; he coagulated the albuminous part 
by the action of fire, and obtained the ſalt by evapora- 
tion; he diſſol ved and ſeparated the gelatinous mucilage, 
the ſalt, and the extract, with water; and by means of 
alcohol, he took off the two latter of theſe principles un. 
mixed with jelly. It is generally very difficult to ſepa- 
rate theſe different matters exactly; becauſe they are all 
ſoluble in water, and alcohol diſſolves, at the ſame time, 
both the ſaponaceous extract, and a part of the falt; 
The proceſs which ſucceeds beſt, ſeems to be that which 
conſiſts in, firſt, waſhing the fleſh in cold water, which 
carries off the colouring matter, with a part of the falt; 
then digeſting the refidue which remains after this waſh- 
ing, in alcohol, which diſſolves the extractive matter, and 


a part of the ſalt; and, laſtly, boiling the fleſh in water; 
after treating it with theſe two proceſſes. This fluid dif- 


ſolves the gelatinous part by ebullition; and likewiſe 
carries off ſuch portions of the extract and the ſalt, 2 
have eſcaped the action of the former ſolvents. A flow 
evaporation of the firſt water that was employed, in the 
cold, coagulates the albuminous part, which may then 
be ſeparated by filtration ; and from this filtrated liquer, 
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the ſaline matter may be n * another — eva- 
poration. By evaporating the alcohol in the ſame way,” | 
the coloured extractive matter is obtained: And laſtly, 
decoction ſeparates the jelly and the fat oil, which then 
ſwim on the ſurface, and are fixed by cooling. After 

the extraction of theſe ſeveral ſubſtances, nothing re- 
mains but the fibrous tiſſue: it is white, inſipid, and 
inſoluble in water: as it burns, it ſhrinks and contracts: 
it affords a good deal of ammoniac and very fœtid oil in 
the retort, and a good deal of azotic gas by the acid of 
nitre. Laſtly, it poſſeſſes all the properties of the fibrous 
part of the blood. It appears, therefore, that the muſ- 
cular organ is the reſervoir in which the vital functions 
depoſite the fibrous matter; which becomes concrete by 
reſt, and appears to be the Wei or baſis of that property 
of animals, which is denominated #rrtability by Phyſiole- 
gilts. | 

All that now remains to be done, in order that we may | 
gain an accurate knowledge of the fleſh of animals, is, 
q to examine the properties ine each of the ſubſtances of 
| which it conſiſts. 

The albuminous matter, jelly, and fat ſubſtance, are 
already known to us. The firſt is preciſely of the ſame 
nature witk the albuminous matter of the blood: we may 
obſerve, that it is this ſubſtance, which, being coagulated 
by the heat of the water in which meat is boiled for 
ſoup, produces the froth which is ſo carefully ſkimmed 
off. This froth is of a dirty, red - brown colour; for the 
original red colour of the albuminous matter is altered 
by the boiling heat. Jelly, obtained from fleſh, gene- 
nlly cauſes ſoup prepared with the fleſh of young ani- 
mals, to form into a tremulous maſs ; for the fleſh of 
young animals contains nuach more of it than the fleſh 
of old animals: it is perfectly like that which compoſes 
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have heen explained in the preceding article. The fa 
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mares mhigh forms che de round drops, dein on the T 4s 
ſurface of ſoups or broths, and becomes ſolid by cooling, BF nion of 
«hibirs all the characteriſtic properties of greaſe. We fectly kr 
_ therefore, nothing but the extractive matter, and WW imperfee 
the ſalt chat is obtained in analyling the muſcles, to er. Wi be a per 
... Re ſubſtance which M. Thouyenel calls mucous ex- of the p 
tractive, is ſoluble in water, and in alcohol; it has a di. he muri 
cernible taſte, whereas the jelly has none. When ſtrongly WM 2; unkne 
concentrated, its taſte becomes acrid and bitter: it has 2 can be co 
peculiar aromatic ſmell, which is deyeloped by fire. Thü probably 
is the ſubſtance which colours ſoups, and gives them the phate; an 

| agreeable taſte and ſmell by which they are diſtinguiſhel, WWW Theſe (al 


When they arp too much eyaporated, ar when the pro- me exce 
portion of the meat to the water is large, ſoups have WWW which lin 

then an high colopr, and are more or leſs agrid in ther Wie nitric 
taſte. In ſhort, the action of fire deyelopes and improves N culoured 

the taſte of this extraQtive- matter, till it, at length, gives WW We m⸗ 

it the taſte of ſugar or caramel, as may be obſerved of Wiheniful i 
the ſurface of ide roaſted meat, which is ſaid ta de fees it, 

criſped. When this extraqive ſubſtance is evaporated u Won the | 

a dry conliſtency, and its properties fill farther examin Wn acts a 

ed, its raſte is obſerved to be acxid, birter,. and falti'h; N onomy. 

when put on a burning coal ig this ſtare, it [Wells, and WW their ac, 

becomes liquid ;_exhaling,-as, the ſame time, 2 pungen Wright and 

acid ſmell, like chat of burnt ſugar. If expoſed to ne rien wit 

air, it attracts moiſture from it, and a ſaline efflorcicence wich diſti 

Water: 

ri acid t 


formed on its ſurface: in an hot atmoſphere, it be- 
Mc acid 
becoming 


good deal 


comes {our and putrid, if diluted in a certain quan 
of water : and laſtly, it is ſoluble in alcohol. Theſe pro. 


nature 


1 
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nature with the ſaponaceous FROM, and the Gieeharine 


matter of vegetables. -- 8 
As to the falt which is cryſtallized in the low evapo- 


| ration of a decoction of fleſh ; its nature is not yet per- 


imperfeMly-ſhaped cryſtals. . That chemiſt thinks this to 


of the phoſphoric, and in carnivorous reptiles thoſe of 
the muriatic acid. Although this ſalt may be conſidered 
23 unknown till ſuch time as a ſufficient quantity of it 


can be collected for a particular examination; yet it is very 


probably either phoſphate of ſoda, or ammoniacal phoſe. 
phate; and it may even be mixed with calcare us phoſphate. 
Theſe ſalts are proved to exiſt here, and even with the 
ſame exceſs of acid as in urine, by the white precipitates 


coloured precipitate, | 

We may add farther, that the ſubſtance the moſt 
plentiful in muſcular fleſh, and which peculiarly charac- 
fefiſes it, is the fibrous part. This matter is depoſited 


pod acts an important part in the functions of the anim 
rconomy, Phyſiologiſts have not been particular enough 
0 their accounts of its nature and properties, and of the 
fight and quantity of the fleſh of the muſcles, in com- 
7 Fries with that of the other organs. The properties 
ach diſtinguiſh chis animal matter, are, 1. Inſolubility 
0 vater: 2. That of affording, more azotic gas with the 
irie acid than any other ſubſtance : 3- That of affording 
nile acid and malic acid, after the azotic gas: 4. That 
becoming eaſily putrid when moiſtened, and affording 
Food deal of ammoniacal carbonate by diſtillation. 


R 2 Theſg 


fectly known. M. Thouvenel obtained it in down, or in 


be a perfect neutral falt, conſiſting of potaſh, and an acid 
which in frugivorous quadrupeds has the characteriſtics 


which lime and ammoniac form in ſoup, as well as bx 
the nitric ſolution of mercury producing {rom it a role- | 


rom the blood, in which it exiſts in a large ee 
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Theſe properties ſhew, chat it conſiſt s of a fat or 6j 
ſubſtance, in combination with azote, of phoſphate 
ſoda and of calcdrecus phoſphate, which are" ſepara 
from it by the action of the nitric acid. I have cat 
dered the office of the fibrous matter in the animal eg 
nomy, in a particular Memoir, inferred among the Ms 
 moirs of the Royal Spciety of Medicine. 
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THE bones are the ſupport of all the other parts ot 
animals, — the baſis on which all the ſoft parts reſt: 
Theſe hard parts are not to be conſidered as paſſive in 
the animal cxconomy : they are actually ſecretory organs, 
and ſeparate from the blood à peculiar ſaline matter, of 
dich their own ſubſtance is formed, and which is de- 
honed to be accumulated in them as reſervoirs. 
The bones, conſidered as they exiſt in all animals, 
| from man to the inſect and the worm, differ in texture, 
n ſolidity, in poſition with refpe& to the muſeles, and 
probably in the nature of their component principles. 
| Chemical analyſis has not yet aſcerteined any thing eon- 
| eerning this laſt particular. But one cannot help think- 
ug, that the boties of men and quadrapeds muſt be of 
2 different nature from thoſe” of filhes and feptiles, and 
ſtill more different from the corneons fkelerow of infefts, 
and from the calcareons covering of ſtrell- worms: The 
particular light in which we are here to examine the 
bones of animals, does not permit us to inſiſt on thefe di- 
= R 3 AigQionss 


53 RinAions , ad chedifts 15 not yet 155 any W 
that” can enable TILT, to determine | Conicerning 
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"The bones of men and 88 the only bone 
that have yet been examined by chemiſts, are not earthy 
matters, as was once thought. They contain a certain 


quantity of gelatinous matter diſperſed through the fmal 


cavities Which imervene between the ſolid plates d 


which their texture is compoſed; and thoſe ſolid plate 
too, which, from their inſolubility and conſiſtency, were 
taken for earthy matters, have been, within theſe fer 
years, difcovered to conſiſt of a true neutral alt, the 
5 — 123 principles of which are phoſphoric acid and 
3 
Bones, when expoſed to flea; with concourſe of air, 
kindte, in conſequerice of their containing a certain qun 
rity” of medullary fat. When diſtilled in a retort, they 
afford an alkaline phlegm, a fœtid empyreumatic oil, and 
2 conſiderable proportion of ammoniacal - carbonate. 


The coal which they leave is compact, and ſomewhat 


difficult to incinerate. It leaves a white reſidue, which 
when waſhed in cold water, affords à ſmall quantity of 
earbonate of ſoda. Hot water then ſeparates from it a 
certain quantity bf fulphate of lime. What remains afte! 
_ eifeſe lia lViations, is not ſoluble in water: it is the calc 
reous phoſphate Which Dr Gahn of Stockholm diſcover 
ed, in the year 1769, to exiſt in bones. Bones calcined 
in the focus of a furnace, among coals, remain lu 
minots it the dark: when urged with a very violent 
heat, they are half · vitriſied, and thus reduced to a fort 
of hard porcelain, very white, and ſemi-tranſparent. 
The water in which bones grated down are boiled, d 
charged with a ſubſtance which renders it 'viſcid; and 8 
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Alkaline carbonates are capable of decompoſing the 
ealcareous phoſphate which forms the baſis of bones. 
This decompoſition ĩs mentioned by the chemiſts of the 
Academy of Dijon: they ſay, that they effected it on 

treating, by fuſion, a mixture of powder of calcined 
bones, and carbonate of potaſh. 4 

Acids 4& upon bones, and decompoſe the 1 
phoſphate contained in them. It was by this means that 
Scheele, in the year 1771, prepared phoſphorus from 
bones. He diſſolved the bones in nitric acid. The 
acid ſeizing the lime contained in them, formed with it 
talcareous nitrate, which remained in ſolution, while the 
| paoſphoric acid was diſengaged: Into this, mixture he 
poured ſulphuric acid, which, by detaching the lime 
from the calcareous nitrate, formed ſulphate of lime: 
this ſulphate of lime being precipitated as inſoluble, he ſe- 
parated it by filtrating the liquor; Laſtly, he diſtilled in a 
retort the filtrated liquor, which was a mixture of nitric. 
acid and phoſphoric. acid; and. after evaporating it to 
the conſiſtency of a ſyrup, heated it with coal, in order 
to obtain from it phoſphorus. Meſſrs Poulletier de 
Salle and Macquer were the firſt who repeated theſe 
ingenious experiments at Paris. After that, the acade- 
micians of Dijon, M. Rouelle, M. Prouſt, and M. Nico- 
las de Nancy, communicated their reſearches and pro. 
ceſſes,, on the ſame matters, to the public. Various | 
other chemiſts have vied with theſe in examining. the 
diſferent ſolid matters of animal bodies. Among others, 
M. Berniard has obtained phoſphoric acid from foſſil bones, 
from whale-bones, from the bones of the elephant and 
the porpoiſe, from thoſe of the elk, from thoſe of the 
cow, from human bones, from the teeth of the ſea . cow, 
aud from the grinders of the elephant; and he has ob- 

* that all theſe bones afford the ſame ſubſtances, 
R 4 and 
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and contain - phoſphoric acid in various proportions, 
The Marquis de Bullion has alſo” obtained phoſphoric 
glaſs from ivory, and from the bones of fiſhes. _ 

The proceſs moſtly followed at prefent, in extrading 
| phoſphoric acid from bones, is that of the chemiſts d 
Dijon, and M. Nicolas. The bones are burnt white, 
reduced to powder, and paſſed through a. ſieve: they are 
then mixed, in a veſſel of ſtone - ware, with an equal qua. 
tity of concentrated ſulphuric acid, and as much water i 
added as is ſufficient to give the whole the confiſteney of 
clear ſoup : the mixture is now ſuffered to reſt for fone 
hours, in the evurſe of which it becomes thick; it i 
then poured on à filter of double cloth, and val 
with water till the fluid paſs through clear, and will- 
out acquiring any taſte, or the property of precipitating 
lime-water. It is then certain, that the reſidue contain 
no naked phoſphoric acid: the water which has been 
uſed in the waſhings is now evaporated ; it depoſites, by 
degrees, a white matter, which is ſulphate of lime, and 
mult be ſeparated by the filte. 

This falt muſt be carefully waſhed, in order to carr 
of all the phoſphoric acid : theſe filtrations are to be-re- 
| peated till che liquor ceaſe to afford any ſediment, 
The evaporation muſt be continued till it acquire the 
 eonſiltency of honey, or a ſoft extract. Its colour 5 

then brown, and its appearance greaſy. It is next put 

Into a crucible, and heated till it ceaſe to exhale a fu 
phureous and ſomewhat aromatic ſmell which at fil 
ariſes from it,—and till it ceaſe to bubble. In this ſlate, 
the confiſtency of this matter is half vitreous, and 1 
taſte acid: it attracts moiſture from the atmoſphere. II 
urged farther with heat, it melts into a tranſparent glas 
which is hard, infipid; and inſoluble, and exhibits 10 


mark of acidity. To obtain phoſphorus from it, * 
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i NO * for waiting till this reſidue of the acid li- 
quor, after evaporation, be brought into the ſtate of an 
inſoluble glaſs. In that ſtate greater ſtrength of fire is 
requiſite; and even with that it yields phoſphorus much 
lower than when ſoft and deliqueſcent. To reduce 
this glaſs into phoſphorus, it muſt firſt be brayed to 
powder ; then mixed with a quantity of dry charcoal, 
equal to one third of its own weight; next put into a 
ſtone retort, with a balloon half full of water fitted to it, 
| which balloon muſt be pierced with a ſmall hole, or con- 
netted by a ſyphon with Woulte's apparatus. Fire is to 
be gradually applied till the retort be firſt reddened, and 
then rendered white; the phoſphorus then runs in drops; 
and the operation laſts altogether, from ſeven or eight, 
to ten or twelve hours, according to the quantity of the 
matter that is diſtilled, and the degree of heat which 
the furnace is able to bear. Six pounds of bones uſual. 
ly afford twenty onnces, or ſomewhat more, of a vitreous 
| reſidue ; and that reſidue affords about three ounces of 
very fine phoſphorus, and a few drachms of phoſphorus 
half decompoſed. When the defign is to prepare phoſ- 
phorus of the phoſphoric acid of bones, the acid muſt be 
eraporated to the conſiſtency of an extract, and diſtilled 
with coal, Phoſphorus is much more readily obtained 
by this proceſs than by any other. 99... 

The caſe is the ſame with the acid product Sa 
from bones by the action of the ſulphuric acid, as with 
the reſidue of ammoniacal phoſphate decompoſed by fire. 
That product is not pure phoſphoric acid; for it never 
atords more than one fifth of its weight of phoſphorus: 
it ſeems to contain a certain quantity of phoſphate of 
ſoda. When this ſalt is mixed with calcareous phoſphate 
produced from a little ſulphate of lime, it uſually 
melts with that Plone and forms with it a very 

hard 


6 


* 


Boner mung en ce 
hard opaque gut. which reſiſts the ation of at Men: 


ſtrua. 


M. de Morveau has ptopoſed a method for-obtainin EY 
very pure ammoniacal phoſphate from the phoſplun | = 
acid of bones. In order to -that, diffolye the bone, 
after calcination, in weak ſulphuric acid; affay the (6 
lution with a ſolution of bones in the nitric acid, in or- 


der to aſcertain whether there ſtill remain in it any ful 

phuric acid in a naked ſtate : then pfecipitate, by cauſtic 
ammoniac, the calcareous phoſphate -which it contains, Of vas 
as has been done by M. Wiegleb, in his proceſs : filtrate ile WW A. 
liquor ; and leave it to evaporate in the open air. You Ceta 
thus obtain very beautiful cryſtals of ammoniacal phoſ: 

phate, mixed with a little phoſphate of ſoda which ſe 
parates by effloreſcence: the calcareous phoſphate re- 

maining on the filter may be He wiſe decompoſed, in or: 
der to form 1 from it. | 
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Of various Subflnnce of Us in Medicine and the 
Arts, which are obtained from Quaarupeds, * 
Cetactous I; Birds, and Fi ”_ 7 


ERE my deſign to give a minute and accurate 

hiſtory of all the animal ſubſtances uſed in me- 
dicine and the arts, I ſhould have occaſion to ſay more . 
on this ſingle head, than I have hirherto ſaid concerning 
the whole animal kingdom; efpecially when I ſhould 
come ta mention the different animal matters that were 
formerly introduced into medicine, by quackery or cre- 
dulity, as famous ſpecifics, and are now happily conſider- 
ed as entirely uſeleſs. 1 intend. only to mention the 
principal of thoſe ſubſtances,— ſuch as chemical and 
medical experience has determined to poſſeſs powerful 
| nrtues, and ſuch as are at preſent much uſed in the 
arts, 

Of the matters which quadrupeds afford, we ſhall con- 
lder only caſtoreum, muſk, and the hart's-horn. The 
white of the — and ambergriſe, are the * pro- 
. 


„ en EGS . * 
: 


e Subſtances of ab in Medidine and the dit. 


| | duds of cetaceous animals which will be here treatel d, 
Of the products of birds, we ſhall give an analyſis of the 
egg. Among oviparous quadrupeds and ſerpents, the 


 filk-worm, gum lac, kermes, cochineal, and crabs ſton, 


coral and corallines, which belong to the claſs of worm 
JJͤ;ĩâww ü. 


mean here to conſider, it will appear, that we mean w 


the blood of the wild goat, among quadrupeds; the 


membrane of the ſtomach of poultry, among birds; the 
ſtones of the perch, and the jaws of the pike, among 


_ laſtly, ſhell-worms, ſnails, oyſter-ſhells, nacres of peark, 
and bones of cuttle fiſh, among the naked or covered 
worms. Of theſe fubſtances, ſome poſſeſs none but in. 


: 


, : 
s * 


tortoiſe, the frog, and the viper, will deſerve to be ſe 
rately conſidered. The only product of fiſhes which ye 
ſhall. examine, is the ichthyocolla. Inſects will afford 
numerous ſubjects for examination: we ſhall conſider 
cantharides, ants, wood - lice, honey and wax, ſill and the 


Laſtly, we ſhall cloſe our examination of the products of 
the animal kingdom, with conſidering the nature of the 


From this brief enumeration of the matters which we 


take no notice of à great many other animal matten 
which were formerly uſed in medieine; ſuch as, amony 
others, ivory, the unicorn's horn, the teeth of the hippo 
potamus, of the beaver, and of rhe boar, the bones of 
the ſtag's heart, the feet of the elk, bezoar, civet, and 


ſwallow's neſt, gooſe. greaſe, peacock's dung, and the 


toad and the ſcincus, among oviparous quadrupeds the 
gall and ſtones of the carp, the liver of the cel, tte 


fiſhes ; the ſcarabæus, the ſpider's web, the meloe et 
proſcarabæus, and the claws of the crab, among inſe®s; 


ginary virtues; and the uſes of others are better ſuppfel 
by the ſubſtances which we have. ſcledted for erar- 
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| . name of Caftorrum | is given to two bags 8 
the inguinal region of the male or female 
3 containing a ſtrongly odorous matter, which, 
ben they are newly taken from the animal, is ſoft and 
almoſt fluid, but in the courſe of time becomes dry, and 
| acquires the conſiſtency of a reſin. This matter has an 
acrid, bitter, and nauſeous taſte ; its ſmell is ſtrong, 
aromatic, and even fœtid: it confitts of a coloured reſin, 
ſoluble by aleohol and æther; a gelatinous, and partly 
extractive mucilage, which are raken up by water; and 
a ſalt, which cryſtallizes when the aqueous ſolution is 
| evaporated, but of which the nature is not yet known. 
The reſin of caſtoreum, in which all its virtue conſiſts, 
ſeems to be very nearly of the ſame nature with that of 
the bile. The whole of this animal product is included 
in membranous cells which proceed from the internal 
tanic of the bag in which they are contained. Caſto- 
reum has never been yet properly analyſed ; we know 
only that it affords a little volatile oil, and ſome. ammo- 
niacal carbonate, by diſtillation ; and that, by means of 
ther, alcohol, and water, the ſeveral matters of which 
; conſiſts may be ſeparated, 

Te vyſed in medicine as an antifpaſmodic, in hyſteric 
and hypocondriac cafes, and in the convulſions occaſioned 
by thoſe affections. It often produces the happieſt ef- 
feds very ſpeedily ; but at other times it irritates, inſtead 
of ſoothing ; its effects being either favourable or unfa- 
vourable, according to the particular character of the ngr- 
vous ſyſtem of the patient. It ought therefore to be 
adminiſtered only in ſmall doſes, when it is firſt given. 
& has been alſo 1 vith ſucceſs for the epilepſy 

and 
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and tetanus. It is uſually given in doſes of from a fry 
grains to half a drachm; it enters into the compoſiin 
of boles; it is generally, and almoſt always with good 
fFffects mixed with opium, and all calming or narcotic es 

tracts. Tt is likewiſe uſed in a ſpiritous and an ztherey 

_ tinQtufe, of which, from a few drops to four-and-tweny 
or fix-and-thirty grains are given in certain drinks. 


MU. a ſubſtance of which the ſtrong and permanen 
e . fell is generally known, is contained in a: bag 
ſituated near the umbilical region of a ruminating qus- 
druped ſo like the antelope, that it ſcarce deſerves ta be 
ranked under a different genus. This matter, in its che, 
mical properties, reſembles caſtoreum. Ir is a reſin, com- 
bined with a certain quantity of mucilage, bitter extrad, 
and falt. Faftitious muſk is often ſold. inſtead of the 
real. Its virtues are ſuperior to thoſe of caſtoreum: it 
is more actiye; and is therefore never employed but 
in caſes of extreme urgency. It is given as a potent 
antiſpaſmodic, in convulſive diſorders, in the hydropho- 
bia, &c. It is likewiſe conſidered. as a violent apbrodi- 
ſiac. It ſhould be very cautiouſly . uſed ; for it often 
excites, inſtead of allaying neryous affections. 


$11. Of Harthorn. = 


FARTSHORN- is one of thoſe animal ſubſtances 
which are the moſt uſed in medicine. It is a bony 
ſubſtance, and does not in any reſpect differ from bones. 
I contains a conſiderable quantity of ſoft jelly, yer 7 
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1 nouzithing, which is extracted by boiling it, after it 
has been firſt reduced into ſmall pieces, in eight or ten 
times its on weight of water. By diſtillation in a 
retort, it affords a. reddiſh ammoniacal phlegm called 
| volatile ſpirit of, hartſborn, an oil more or leſs empy- 
reumatic, and a great quantity of ammoniacal carbonate 
contaminated with a little oil. There is diſengaged 
from it a very large proportion of elaſtic fluid, conſiſting 
| of a mixture of carbonig-acid gas, azotic gas, and hy- 
| drogenous gas with carbonaceous matter and even vo- 
ate oil diſſol ved in it. The oil, however, is gradually 
precipitated by cooling; it then adheres to the ſides of 
| the glaſs yeſſels containing the elaſtic fluid. As the vo- 
latile ſalt is coloured, it muſt be digelted 1 in a little alco- 
hol, to free it of the oil by which it is contaminated. 
The carbonaceous reſidue, when incinerated, is found to 
coutain a little carbonate of ſoda, ſome ſulphate of lime, 
and a conſiderable quantity of calcareous phoſphate 
mixed with phoſphate of ſoda—which, as has been men- 
tioned in the article of bones, is to be decompoſed with 
ſulphuric acid. 
The ſpirit and ſalt of hariſhorn are uſed in medicine, 
| 28..g00d antiſpaſmodics. The former, ſaturated with 
laccinig acid, forms the ſuccinated liquor of hartſhorn. 
Oil of harfſhorn, when rectified by a gentle heat, 
becomes very white, ſtrongly odorous, highly yolatile, 
and almoſt as inflammable as zther. It is known by the 
name of animal ſalt of Dippel, a German chemiſt, who 
was the firſt that prepared it. It uſed formerly to be 
rectined a great many times, in order to render it very 
white and fluid. But it has ſince been obſerved, that 
wo or three diſtillations are ſufficient, provided care be 
{aken, 1. To introduce the oil that is to be rectified, into 
7 detort, through a long fuone), in order that the neck 


GS: 


of the veſſel may be very clean; for, a ſingle drop of Ml 


coloured oil would be enough to Coldut tlie whole quan. 
tity under diſtillation and, 2. To take only the fit 


— I 


_ portions, which are the whiteſt, and the moſt volatile, 


For theſe obſervations, we are indebted ro Meſſrs Model 


and Baumé.—Rouelle has likewiſe given a very good 


proceſs for obtaining this oil; it conſiſts in diſtilling i 


with water. As none but the moſt volatile part, which 


is truly æthereal, and entirely contained even in the ol 
of the firſt diſtillation, can be volatilized by the heat of 
boiling water, we are ſure of obtaining, by this mode of 


| operation, nothing but the moſt ſubtle and penetrating 


part. This oil has a lively ſmell, and is amazingly light 
and volatile: it exhibits all the properties of vegetable 


volatile oils ; and ſeems. to differ from them only in con- | 


taining fome ammoniac ; for, it turns ſyrup of yiolets 
green} as has been obſerved by M. Parmentier, Thi 


oil is uſed, in drops, in cafes in which the nerves are 


affected, in the . wo | 
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E white of * whale, ans called ſperma celi, 
is an oily matter, concrete, cryſtalline, ſemi-tranſpa: 


rent, and of a peculiar ſmell, which is taken from the 


cavity of the cachalot, and is purified by liquefaction, 


and by the ſeparation of another oil, fluid, and not ſuf 


ceptible of concretion, which is mixed with it. This 
ſubſtance diſplays very ſingular chemical properties, u 


| which i it nearly reſembles both fixed and volarile oils. 


The white of the whale, when heated in contact wit 
air, kindles, and burns in an uniform manner, without 


diffuſing any diſagreeable ſmell, Excellent candles ate 
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at Bayorine, at St Jean- de. Lua, &c. In England, there 
| are many manufactories of theſe candles: within theſe 
few years, ſome ſuch have been eſtabliſhed at Paris. 

When diſtilled by naked fire, it does not, according | 
to M. Thouvenel, yield any acid phlegm, like fixed oils, 

bur paſſes entire, and almoſt unaltered, into the receiver, 
as ſoon as it begins to boil; leaving on the retort a car- 
- bonaceous' mark, On repeating the operation, it loſes 
| its ſolid form, and remains fluid, without becoming more 
volatile. 

The white of he whale, when expoſed to hot air, 
becomes yellow and rancid, but not ſo eaſily as other 
fixed concrete oils. Water in which it has been boiled, 
$ affords, by evaporation; nothing but a light mucoſo- 

unctuous reſidue. 

Cauſtic alkali diffolyes the white of the whale, FR 
forms with it a ſoap which, by degrees, becomes ſolid, 
and at length friable. x 

The nitric and the muriatie acids are incapable of 
adding on this ſubſtance. The concentrated ſulphuric 
acid diſſolves it, and, at the ſame time, alters its colour: 
| this ſolution is nn. by- water, like el of cam- 
phor. 

The white of the whale dne with flphus like 
fixed oils. 
| Fixed and volatile oils aiſfolve the white of the whale, 

with the help of heat. Hot alcohol likewiſe diſſolves it, 
but ſuffers it to precipirate by cooling. Ether effects 
this ſolution cold, or, at leaſt, without the help of a 
| greater heat than the natural warmth of the hand. 
Perhaps, the white of the whale may bear the fame 
relation to fixed oils which camphor bears to volatile oils, 


E 


therefore made of i ir, in thoſe places where iris prepared, 
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Wy | differs: eſſeitially from wax, which ſeems to bear ho 
ſame relation to the former, as reſin to the latter. 


* 


Formerly, chis ſubſtance was very much uſed in a, 


'* +  dicne; a great Variety of medicinal properties were 


aſcribed to it. It was uſed, eſpecially, in caſes of catarch, 


| eroſions, ulcers of the lungs and reins, &c. At preſens, 


it is employed as a calming medicine; and, even for that 
purpoſe, in very ſmall dozes, and mixed with mucilages; 


for it is allowed to be heavy upon the ſtomach, and to 


occaſion diſguſt, nauſea, and even vomiting. 
1 have found, in animal matters, eſpecially in | the 
parenchyma of the liver, after drying it in the air for 


ſome years, and in the muſcles of animals altered by pu. 
trefaction, a matter poſſeſſing nearly the ſame properties 


with the white of the whale. This ſubſtance, therefore, 


appears to me to be very copious among animal matters, 


and to; be an oil peculiar to this department of nature. 
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| MBERGRISE is a concrete matter, of a- born tenacious 
conſiſtency like wax, of a grey colour, marked with 
yellow or black ſpots, and of a ſtrong, ſweet ſmell, when 
it is heated or rubbed. It exiſts in irregular maſſes, 


Which are ſometimes round, and conſiſt of layers of dil- | 


ferent ſorts, and either greater or ſmaller, according 3 


the number united in the maſs is greater or leſs. There 


have been pieces of it ſeen, which weighed more than 
two hundred pounds. This ſubſtance appears evidently 


to have once been in a liquid ſtate, as various extrane- 


ous matters are found incorporated with it; ſuch as the 
neb of the cuttle fiſh, bones of fiſhes, and other marine 


bodies, Ambergriſe i is found floating on the waters of tie 
| ocean 


— 


Es Aale 


| ocean near FE) Molucca Iſtes, Madagaſcar, Sumatra, an 4 | 


on hs coaſts of Coromandel, Brazil, Africa, China, and 


Some American fiſhermen” informed Dr Schwe- 
hand, an Engliſh phyſician, that they had often ſeen this“? 


matter among the exerements of that ſpecies of the Whale 
which Linnæus calls phyſeter mucrocephalus, in his ſto- 
mach, and in a dag ſituated near that region. Naturaliſts 
fake notice of a many varieties of anibergrifes 
Wallerius reckons che fix that follow: 5 


Varieties: | 
". at: Grey armies with yellow de | 
2. Grey ambergriſe, with black ſpots.” 
Theſe two varieties are the moſt valuable 
and the moſt in requeſt. 

3. White ambergrile, of only one colour. 

4. Yellow ambergriſe, of no more but one colour; 

5. Brown ambergriſe, of a ſingle colour. 


6. Black ambergriſe of a ſingle colour. 


7 mixture of ſome ertraneous fubſtances. 


There is 4 great diſagreement among philoſophers 
concerning the origin of ambergriſe. By moſt of them, 


bas been conſidered as a birumen;—# ſort of petroleum, 
; doing from the rocks, and condenſed by the action of 
N the ſin and the water of the ſea. Others have imagined 
j it to be made up of the excrements of birds nouriſſied or 


odoriferous herbs. Others, a again, have aſcribed its origin 


\e o the foam of the ſea, the excrements of the trocodile, 8c; 
e bonmet and Lemery thought it à mixture of wax and 
he loney, hardened by the action of the ſun, arid alterec 


y the ſea-water. M. Formey, who has adopted this 
82 opinion, 
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opinion, ſapports i it by an excatinanc which conſiſts-i is 
digeſting wax and honey. He aflerts, that a produ@ may 


thus be formed, of an agreeable. ſmell, nearly the ſame 


with that of ambergriſe.— Some Engliſh. authors have 


_ conſidered ambergriſe as an animal juice, depoſited i in 


bags ſituated gear the root of the genital organ in the 
male whale; and others have imagined, that it is formed 
in the bladder of that cetaceous animal: But the nebs 
of cuttle- ſiſnes found in this conerete juice, are ſuffi- 
cient to confate theſe opinions. Laſtly, Dr Schwediaur, 
after examining @ great many ſpecimens of ambergriſe, 
and receiving accounts concerning it from different navi- 


gators, has concluded this fubſtance to be formed in the 


alimentary canal of the phy/zter macrocephalus, —the ſpe- 
cies which affords the /perma cet, or white of the whale, 
He conſiders ambergriſe as an excrement of this cetaceous 
animal, mixed wii ſome parts of its food,. 1. Becauſe 
fiſhermen find it in rhis whale: 2. Becauſe ir is common 
in the latitudes which they inhabit : 3. Becauſe beaks 
of the curtle-fiſh' with eight feet, ſepia oclopoda, on which 
that animal lives, are always found in it: 4. Laſtly, Be- 


cauſe he diſtinguiſned the black ſpots. mixed through 


ambergriſe to be the feet of this polypous animal. His 


reſearches have raiſed this opinion of the Japaneſe, and 
of Kempfer, to an high degree of probability; for which 
reaſon, we now rank this matter Wong: the products of 


me animal kingdom. 

' Yet this ſubſtance, which has deed analyſed by Geof- 
88 Neuman, Grim, and Brown, afforded tlioſe chemilis 
the ſame principles with bitumens; that is to ſay, av acid 


ſpirit, a concrete acid ſalt, ſome oil, and a carbonaceous 


reſidue. But Dr Schwediaur obſerves, with great pro- 
priety, that the calculi of the animals afford the acid, 
and that the exiſtence of that ſalt is in favour of his opt- 


nien, for fats, contain a great deal of i it, 
- Amber 
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Ambergriſe is ſtomachic, cordial, antiſpaſmodic. | It is 
uſed 1 in doſes of ſeveral grains, in certain drinks, or mix- 
ad with other ſubſtances, in pits. The odorotis princi- 
ple of this medicine is often too active, too penetrating, 
and liable to do harm. It is well known, that many per- 
ſons cannot bear the ſmell of it wn feeling their nerves ' 
very difagreeably affected: ir ſhould therefore be admi- 
niſtered very cautiouſly. It _ been alſo conſidered 
as a powerful aphrodiſiac. Some phyſicians, however, 
think that ambergriſe may be preſcribed in very co- 
pious doſes, without producing = very powerful eſ- 
. 

Ambergriſe is chiefly uſed as an article of perfume, 
for the toiler: it is uſually mixed with muſk, the ſmell 
of which it weakens ſo as to render it much more a- 
greeable. Yet 8 Perſan is not fond even of this 
mixture, 

As ambergriſe is very Jearyiti is s n and mixed. 
with different ſubſtances. When genuine, it diſplays 
the following properties: It is ſcaly, inſipid, and ſweet- 
ſmelling; it melts without riſing in bubbles or froth, 
when expoſed, in a ſilyer · ſpoon, to the flame of a taper; 
it ſwims on water, and does not ſtick to hot iron. Am- 
bergriſe which does not exhibit theſe properties, is to 50 


conſidered as impure. 


$ VI. Of the Egg: of Birds. 


IRDS? eggs, particularly hen-eggs, conſiſt, 1. Of a bo- 
ny ſhell, which has been ſhewn by M. Berniard, to 
contain a jelly, and calcareous phoſphate ; 2. Of a mem- 
branous pellicle, immedjately under the ſhell; which 
Jon to be a tiſſue of fibrous matter; 3. Of white; 
5 3 | „ 


6 Egg: of Birds. 


4. Of yellow, 4uichoſed and ſuſpended in the iſe of 
che white. * On this laſt ſubſtance the germ is ſup- 
ported. 

The whice of Mis egg is preciſely of the a naturt 
with the ſerum of the blood: it is viſcid and adheſive: 


it communicates a green colour to ſyrup of -violets; and 


Contains carbonate of ſoda, in a naked ſtate. By a gen. 
le heat, it is coagulated into an opaque, white maſs, 
Which exhales the fœtid ſmell of ſulphurated or keparke 
| hydrogenous gas. This white, when coagulated and 
dried on a Wwater- bath, affords an inſipid phlegm, which 
| putreſies, and acquires the dryneſs and reddiſh tranſpa- 
rency of horn. By diftillation in a retort, it affords am- 
moniacal carbonate, and empyreumatic oil: its coal con- 
rains ſoda, and a little calcareous phoſphate. M. De- 
yeux likewiſe obtained a little ſulphur: from it, * ſub- 


limation. 
The white of the egg, when expoſed to the air in 


thin layers, rather becomes dry than putrid, and forms 
a ſort of tranſparent varniſh, It diſſolves in water in 
any proportion. Acids coagulate it: This coagulum, 
when diluted in water and filtered, affords, by evapora- 
tion of the filtered liquor, a neutral ſalt, conſiſting of 
the acid which was employed to effect the evaporation, 


with ſoda, Alcohol likewiſe coagulates the white of the 


egg. Lime-water precipitates calcareons phoſphate 
from it; and nitrate of mercury produces phoſphate of 
mercury, which takes a roſe-colour by deſiccation. 


The yellow, or yolk of the egg, conſiſts moſtly of al-, 


buminons matter, mixed, however, with a certain quan- 


rity of ſweet oil; ſo that this mixture diſſolves in wa- 
ter, and forms a ſort of animal emulſion called Hens 


mil. When expoſed to the action of fire, it is reduced 
19 2 mais, not lo ſoli d as that which. | 
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forms from the wlüte. When dried, it - becames ſoft, in 
conſequence of the diſengagement, of its oil, which ex- 
ſudes from its ſurface, By ſubmitting it to the preſs, in 
this ſtate, that oil is obtained, and is fornd to be ſweet and 
fat, and of a ſmell and taſte, in a flight degree, empy- 
reumatic. The yolk of the egg Wiſtilled, after the ex- 
traction of this oil, affords the ſame products as other 
animal matters. Acids and alcohol coagulate i it. The 
eggs of animals, as containing ſweet oil, bear a great 
reſemblance to the ſeeds of many vegetables; for theſe 
likewiſe contain a ſweet oil, united in the ſame manner 
with a mucilage, and reduced to an emulfive ſtate. 


Eggs are very much uſed as an article of food, Their 


different parts are uſed in pharmacy and medicine. The 
ſhell is calcined, and employed as an abſorbent. It is 
applied externally, to cure burnings, chaps, &c. The 
yolk of the egg renders oils ſoluble in water, and thus 
forms lohochs : it is triturated with reſins, camphor, &c. 
The white of the egg is of conſiderable uſe in pharmacy 
and confectionary, to clarify the juices of plants, wheys, 
ſyrups, and other fluids. It is alſo laid on paintings, 
which it preſerves by forming a tranſparent varniſh on 
their ſurface. 


$ vn. 07 Tehthyocoll, ON IO 


JCHTHYOCOLLA, or fiſn · glue, is a ſubſtance partly 

gelatinous, partly lymphatic, which is prepared by 
rolling up the membranes that form the air-bladder of 
the ſturgeon, and ſome orher fiſhes, and leaving them 
to dry in the air, after twiſting them into the form of a 
ſhort cord. in which we receive them. This matter af- 
fords a viſcous jelly, when boiled in water. When left 
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to d in Wat fluid. it may be unfelded and ex- 
tended into a ſort of membrane. It is never brittle, like 
glues properly ſo called; but its fibrous and elaſtic tex - 


ture rendets it brag ſuleepilble of being twiſted. 


There is alſo a ſpecies of it prepared from a decoction of 


the ſkin, the ſtomach, and the. inteſtines 'of fiſhes ; but 
| this ſpecies is not equaliy valuable in the arts. Al the 


products of other animal ſabſtances ware obtained 
from ichthyocolla, It may be employed in medi 
cine, as an emollient, in diſorders affecting the throat, 


the inteſtines, | &c. ; but ſeveral vegetable Tubſlances 


poſſeſſing the ſame virtyes, are commonly preferred, It 
is uſed in the arts, to clarify liquors, | wine, cof- 
fee, &c &c. It attracts and precipitates all extraneous mat. 
at akering their Se TOE 


$ yu. Of the Tortoiſe, the eg, and the Tipe. 


HE tortoiſe, the frog, the lizard, and the viper, are 
very much uſed in medicine: decoctions or ſoups, to 


bit peculiar virtues have been aſcribed, are pre- 


pared of them. In fact, animals whoſe component parts 


; in general, are ſtrong- ſmelling, and are found to con- 
tein a good deal of ſaline matter, by affording a conſi- 


derable quantity of ammoniac, when diſtilled. by a gen · 
tle heat after being iriturated with Potaſh ;—it would 
appear, that , ſuch animals muſt poſſeſs more nume- 


' Tous and more powerful virtues than others. Many 


phyſicians, however, doubt of the ſingularity. of their 
virtues, and claſs them with other animals. Notwith- 


ſtanding this opinion, turtle and frog ſoups are {till ad- 


miniſtered in diſeaſes attended with languor, in conſump- 
tions without apparent cauſ * in recovery from acute 
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—— are often attended with good effects., It 
appears, that decoctions of theſe animal ſubſtances are 
peculiarly: nouriſhing, light, and pleaſant, and perhaps, 

at the ſame time, poſſeſſed of a peculiar activity, as their 
ſtrong ſmell and uncommon. taſte. ſeem. to indicate. 
Within theſe few years, the uſe of green. lizards has 
been recommended in diſarders affecting the ſkin, and 
cancers; but we may yenture to doubr of their vir- 
-pues: . 

Wa are e thought peculiarly ative. be ancients 
talked much of their virtues in diſorders affecting the 
kin, in diſorders of the breaſt, and in chronical diſtem- 
pers in which the lymph is vitiated. One cannot help 
thinking, that viper ſoups mult occaſion depuration by 
the ſkin, by virtue of their powerful aroma. The powder 
and volatile. ſalt of theſe animals is far from poſſeſſing 
the ſame virtues. To produce their full effects, theſe 
animals ſhould be adminiſt ed alfogether as articles 
of food in the above diſeaſes. - 

M. Thouvenel obtained from theſe animals, by chemi- EO 
cal analyſis, a jelly more or leſs light, either conſiſtent or 
riſcid,—an acrid extract, bitter and deliqueſcent.— 
concreſcible albuminous matter, an ammoniacal * 

and an oily ſubſtance, of a peculiar taſte and ſmell, and 
ſometimes folubſe i in eee on 


* 


33 
141 
J + 
. 
ix L 
l », L 


S IX. Of Cantharides. 


CANTHARIDES, a medicine fo valuable for its cor- 
rofive. and "epiſpaſtic powers, conſiſt, according to 
M. Thouvenel, 1. Of a parenchyma, the natüre of 
which he has not determined, and which compoſes one 
e the "weight of the dried inſect: 2. Of three 


d drachms 


202 | | Cantharides. ths 
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4 Arachiibto/the" ounce of a reddiſh-yellow extraftive matter, 


exceedingly bitter, which affords acid by diſtillation: 7 3.0Of 
twelve grains to the ounce of a yellow, Was like matter 
to which the golden yellow colour of cantharides is oy. 
ing: 4. Of ſixty grains of a green, oily, wax-like ſub. 
ſtance, of an acrid taſte, in which the ſmell of cantha. 
rides chiefly reſides. This ſubſtance affords, by diſtilla. 
tion, a very pungent acid, and a concrete, wax-like 
dil. Water diſſolves the extract, the yellow oil, and eyen 
a little of the green oil; but æther does not act on the 
latter, and may therefore be ſucceſsfully employed to {e- 
parate the others. The virtue of cantharides is owing 
to this green wax. To extract this, together with the 
extractive matter, and by ſuch means form a- tinQure 
charged with the ſubſtance of theſe inſects, a mixture 
conſiſting of equal parts of alcohol and water, muſt be 
employed. When this mixed tincture is diſtilled, the 
alcohol retains a faint ſmell of cantharides; and the ſeve. 
ral matters contained in it are e ſepirated, as the Go rg 
cion taxes ne ee 
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8 X. o Ants ; and the Pormic Acid.” 


HE hes WE ants hs been e by Tioga Bau- 
hin, and ſeveral other boraniſts, who perceived the 
flower of chicory to become very red in an ant-hill. 
Samuel Fiſher, Etmuller, and Hoffman, ſucceſſively ex- 
amined it. Margraf examined it with great care, and 
found that ants contain a peculiar acid, a fixed oil, and 
an extract. Meſſrs Ardwiſſon and Oerhne hive _ 
the moſt complete ſcries of experiments on this acid: 
This acid is obtained, eſpecially from the great red 


ant, Formica rufa, either by nato in a retort, or by 
Usiviation | 
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| Ants and the Formic Acid. me 
ſixiviation with boiliine water. This acid, when reaified, 


and a little concentrated, has a pungent ſmell: it is 
burning: its taſte is pleaſant, when diluted with a large 
proportion of water ; it has therefore been propoſed as a 
ſeaſoning, inſtead of vinegar. It ſpeedily reddens all 


blue vegetable colours: it is decompoſed by fire, which 


converts one part of its principles into carbonic acid; and 
by the ſulphuric and the nitric acids, which alſo extricate 
from it the ſame acid. It detaches oxigene from the 
oxigenated muriatic acid: it is ſtronger than the ſulphuric, 
the boracic, the carbonic, the acetous, or the nitrous 
acid. It forms a fort of æther with alcohol. The neu- 
tral ſalts which it forms with alkaline baſes, have been 
examined by Mefirs Ardwiſſon and Oerhne. Formiate 
of potaſh has been prepared by M. 'Thouvenel, by 
ſpreading cloths, previouſly dipped in potaſh, over ant- 


the cloths, depoſited upon them as much of their acid, 


A lixivium formed from rhoſe cloths, afforded, by eva- 
poration, a neutral ſalt in flattened parallelograms, or 
priſmatic columns, and not deliqueſcent. 


alt, In a word, modern chemiſts conſider the formic as 
a peculiar acid. Its affinities have been arranged in the 
following order, by Meſſrs Ardwiſſon and Oerhne: ba- 
rytes, potaſh, ſoda, lime, magneſia, ammoniac, zink, man- 
ganeſe, iron, lead, tin, cobalt, copper, n biſmuth, 
liver, aluminous eartn. 

Alcohol digeſted over ants, extracts from 3 a little 
volatile oil, which, wich that fluid, forms Hoffman's ſpirit 
/ nognazimity. By firſt boiling theſe inſects in water, 
ud then re ng them, a fixed. oil is obtained in the 

proportion 


hills which had been opened up: the ants running upon 


and of the odorate principle which they exhale in great 
abundance, as was ſufficient to ſaturate the fixed alkali. 


Lime forms, with this acid, a cryſtallizable and Cluble 
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the latter, without affecting the former. 


2864 Ants and the Shams Arid. 


proportion of thirteen drachms to the pound. - This oz 
is of a greeniſh yellow colour: it congeals ſooner thay 
oil of olives, and is much like wax. The water of the 
decoction affords, by evaporation, a reddiſh brown er. 


3 tract, of a fœtid ſmell, acidulous and caſeous, of a bitter 


taſte, nauſeous and acid. This extract is ſeparable into 
two ſubſtances, by the ſucceſſive application of water 
and alcohol. The parenchyma of ants ſeparated fron 
theſe ſubſtances, amounts - 1 two or three drachms i in 
Taj ea 


8 XI. 97 Mood Lice. 


oOo Ack, 1 aſelli, porcelli, oniſci, &, 
exhibited to M. Thouvenel, when he analyſed then, 


2 properties peculiar to themſelves. When diſtilled 


without addition, in a water-bath, they afforded an inſſpid 
alkaline / phlegm, . which ſometimes produced an effer. 
veſcence with acids, and 
They loſt, in this operation, five eighths of their weight 
When treated, afterwards, with water and alcohol, they 
afforded two drachms of ſoluble matter in the ounce; 
and of theſe, more than two thirds was extractive matter, 
and the reſt an oily or Wax · like ſubſtance, "Theſe two 
products are eaſily ſeparable by ther, which diffolre 
Theſe matters 
differ from thoſe of cantharides and ants, in affording 
more ammoniacal carbonate, and no acid, when diſtilled 
M. Thouvenel obſeryes, on this ſubject, that, among 
inſects, wood-lice ſeem to bear the fame relation to cat: 
tharides and ants, as oviparous quadrupeds and ſerpenn 
pear to viviparous or real ee | 
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turned ſyrup of , violets green. 
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s to the neutral Cates nn in theſe inſects, their 
quantity is exceedingly ſmall, and it is no eaſy matter to 
extract them. M. Thouvenel afferts, that wood - lice and 


cantharides, theſe two baſes, of which the laſt always 
zppeared to be the moſt copious, were always combined 
with an acid poſſeſſing the fame properties as the phof- 
phoric acid. It is to be obſerved, that this chemiſt has 
not explained, in his diſſertation, the methods by which 


certained their nature. 

Ouly cantharides and wood-lice are made uſe of, in 
medicine. Wood-lice appear to act only as gentle ſtimu- 
ants and diuretics z and, according to M. 'ThouvenePs 
experiments, ſhould be given in {till ſtronger dozes than 


ſram forty or fifty living woed- lice, given in a mild drink, 

or mixed with the juice of ſome aperient plants, may be 
given, with happy effects, ia the jaundice, ſerous diſ- 
orders, 7 ſereſa colluvie, and coagulations of the milk, &e. 
Cantharides is one of the moſt potent of all medicines. 


the green waxen matter in which the virtues of theſe in- 
ſefts ſeem to reſide : nine grains of it laid on the ſkin, 
raiſed a bliſter, full of ſerous matter, in the fame manner 
as powder of cantharides. But what is molt particularly 
worthy of notice of all the facts reſpecting the virtues 
of this powerful remedy, is, that the ſpiritous tincture of 
cantharides may be applied; with the happielt ſucceſs, ex- 
ternally, in dozes of from two drachms to two ounces 
and an half, in rheumatic and ſciatic pains, and in the 
wandering gout. It heats the ſkin, quickens circulation, 
and occaſions eyacuation by ſweat, "_ and ſtool, ac- 

cording 


KEE 
arth-worms, lumbrici, always afforded him calcareous - 
nuriate, and muriate of porafh ; whereas, in ants and 
he extracted thefe ſalts, or the proceſſes by which he af- 


are commonly preſcribed of them. The juice exprefled 


M. Thouvenel himſelf had experience of the effects of 
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: e As it is applied on this or chat 3 Long 
| phyſicians are to be cautioned againſt adminiſtering 15 


medicine too raſnly, internally: It has been known u 
occaſion fluſhings on the ſxin, ſweating of blood, Pin 
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811. Of PUN and Wax. | 1 oh TY 


CHE 105655 and WAX prepared by 8 appear to * 
long to the vegetable kingdom; for. theſe inſech 
collect the one of theſe ſubſtances from the nectaria of 
flowers, the other from the antheræ of their ſtamina, 
But they are elaborated in a particular manner: and be- 


ſides, as they are the work of bees, their properties 


come moſt naturally to be examined in the hiſtory, of 
theſe inſets. 

Honey is a matter verfedly like the W joicer 
which we have examined as belonging to vegetables, 
Its colour is white or yellowiſh ; its conſiſtenty ſome- 
times ſyrupous, often ſoft and granulated; and its taſte 
ſaccharine and aromatic. By alcohol, and even by wa: 
ter, with a little trouble, a real ſugar may be obtained 
from honey. It affords, in the retort, an acid phlegm, 
and an oil; and its reſidual coal is ſpongy and porous, 
like that of the mucilages of plants. The nitric acid 
converts honey, as well as ſugar, into oxalic acid. It 
diſſolves very eaſily in water: it forms a ſyrup, and 


paſſes; like ſugar, in the ſtate of ſpiritous fermentation 


It is a very agreeable. article of food, and a ſoftening, 
and ſlightly aperient medicine. Diffolved in water, and 


mixed with vinegar, under the name of oxymel ; it is 


frequently combined with ſome acrid plants, as in oxj- 


mel of ſquills, and of colchicus. It is the vehicle in 
| many 
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roles, honey of watet-lily, mercurial honey, &c. 


Wax is. a' concrete, | oily juice, reſembling ſolid fixet 


oils; ſuch as butter of cacao, and {till more like vegetable 
wax. Although there can be no doubt that this ſub- 


tance is collected from the ſtamina of flowers, yet it is 


no leſs certain, that it undergoes ſome particular ela- 
boration in the body of the animal; for Reaumur found 


it impoſſible to form flexible wax of the powder of 
flowers. The wax which compoſes. the honey- combs of 
bees is yellow, and of an inſipid taſte. The action of the 
dew and the atmoſphere wWhitens it, when expoſed to it 
in thin plates: the oxigenated muriatic acid whitens it 
rery ſpeedily. It becomes ſoft. by a gentle heat, melts, 


and forms a tranſparent oily fluid: by cooling, it be- 


comes ſolid and opaque. When heated in contact with 
ar, it kindles as ſoon as it becomes volatile: and this is 


the effect of the wick in candles. When diſtilled in a 
retort, it affords ſebacic acid, and an oil which is at 


firſt fluid, but afterwards fixes in the receiver, and takes 


the conſiſtency of butter. The quantity of the coal re- 
maining is very trifling, and it is very difficult to inci- 
nerate. The butter of wax, after being ſeveral times 
reftified, becomes fluid and volatile. 


White wax is not liable to be altered by the air: it 


quires a colour in the courſe of a certain time. It 


diſolves in oils, giving them conſiſtency. When melt - 


ed wich theſe fluids by a gentle heat, it forms the medi- 
cines called cerates. Alcohol does not act upon wax. 
Acids blacken it: alkalis combine with it; and thus re- 
duce it to a ſaponaceous ſtate. 

Wax is uſed in many of the arts; and in pharmacy, 
a the N of pomatum, ointments, and plaſters. 


agg: 8 $ XIII. Of 


many mote which bear its name, ſuch as honey. of | 


—— = -v, =" Tau ot ; n — 
ä —— — <#% 1 Dr 
* — 2 . 2 = 7 — 8 s — I 
ron EINER $f 
. ws, Cay 4% * 1 " 's 


. - 0 7 vB it i toe —2 . 
6 a % Tong rr — 
a 4 Ü—̃— * 
: 8 rr oa 4 
warms 
3 - 8 * % 


& 
wot WOE Dy A >, — r > 
— 1 o 
n 5 435 * 3 
— : — . 2 8 A $ 7 dy c — x" 
* " — — FF sf YEE DIS. ts, a SRI. ESRAR 4 n —— 1 
wks ng ts - 4 — — K = 4 wh 
* © cl, „ b 121 II a 8 
A a Coe et a ar —— RS" EEE 
— 8 


2 — —ä— 
— ts. 4 


. 


* 


288- ow the os Acid, and Sit 


s Ain. Of Sill. Worms, the Bunke Acid, and Sill 


CHE cl 3 eſpesially i in a chryſilis late, contains 
dn acid liquor in a cell near the anus. M. Chau. 
ſier, aF the academy of L Dijon, obtained this acid both 
by ſqueezing the juice of the chryſalis through a cloth, 


and precipitating the mucilage with alcohol, and by in. 


ſuſng the chryſalis i in alcohol. When the acid is ſepa- 
rated by alcohol, it carries it with i it through the filter; 
and there remains on the paper an orange · coloured far 
oil, a gummy matter, and a little gluten. To obtain 
the bombic acid in a ſtate of purity, the alcohol muſt be 
diſſtilled: on that occaſion the alcohol is volatilized, and 

the acid only remains in the retort. This acid is very 
pungent, and of an amber 2 2 colour: its nature and 
combinations are unknown. | 

Many other inſets likewiſe contain acid. - It has been 

| remarked by M. Bonnet, that the large caterpillar of 
te willow emits a liquor of conſiderable acidity. I hare 
often obſerved the bupreſtes and ſtaphylini to communi- 
cate à red colour to the blue paper with which boxes 
containing them were lined. M. Chauſſier has likewiſe ob- 
tained an acid from the graſshopper, the red my 
the lampyris, or glittering worm. .. 

Silk appears to be only a fort of dried gummy matter, 

It differs from- vegetable ſubſtances, 1. In affording am- 
- moniac by diſtillation : 2. In affording azotic gas with 
nitric acid: 3, In affording a peculiar oil, which is {- 
parated from it when the nitric converts it into oxalic 
acid, as has been ſhown by M. Berthollet. It ſeems to 
be à compound, conſiſting of a vegetable mucilage, with 
a peculiar animal oil, which * it Lora, ductile, 


and elaltic. 
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| 
| the colour of the lac owing to this animal matter. The 
he he confidered as a real wax; yet, its dryneſs, the aro- 
ö matic ſmell which it exhales when burning, and its ſolu- 
| biliry in alcohol, render it more like reſin than wax. 
According to the ſame writer, it affords a fort of butter 
1 by diſtillation. —In commerce, ſtick lac, grain lac, and 
U ſhell lack, are diſtinguiſhed from each other. It is to be 
e obſerved, that many other colouring ſubſtances, parti- 
. cularly red animal or vegetable fæcula, when prepared 
nin a particular manner for dyeing, are called /ac. 
„he Levant, lac reſin is uſed in dyeing cloth and ſkins. 
id It is the baſis of ſealing- wax. A tincture is formed 
from it with ſpirit of cochlearia. tt enters into troches 
. of amber, dentifrice en, and opiates, odorous pa- 
n- fils as? | 
ch eee 
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THE name of _ lis 53 been pphopetty giren to 

à dark red refinous ſubſtance, depoſited on the 
branches of trees by à ſpecies of ant peculiar to the Eaſt 
ludies. This ſubſtarice appeared to Geoffroy to be a 
ſort of nidus in which thoſe 'ants depoſited their eggs. 
In fact, ſtick lac, when broken, appears full of ſmall, 
regularVeaviries, or cells, containing ſmall oblong bodies, 
which Geoffroy conſidered as embryon ants. He thought 


In 


tO 


to | | | 
h KERMES, or chermes, coccus infecipriut, was formerly 
le, conſidered, by naturaliſts, as a tubercle or excreſcence 

from plants. More accurate obſervation has ſince ſhewn it 
of Vol. III. | + 
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to be the female of an inſect, which Geoffroy ranks 
among the hemiptera. This female inſe& fixes on the 
leaves of the holm-oak : after being fecundated, it ex. 
tends itfelf, dies, and, in a ſhort time, loſes the inſeq 
form. Ir has the appearance of a brown cap, incloſing a 
great many eggs. This cap was formerly uſed in dye. 
ing; cochineal now ſupplies its place. Kermes exhibit 
the ſame chemical properties with cochincal. It enters 


of fi 
ſilk w 
cochin 


bath, 


into the confectio alkermes, &c. THE 
| IIS lap 
FLAT oh Ea | * ind Jon 

S XVI. Of Cochineal, Wh cds. 
| | the oth, 


(COCHINEAL, like kermes, was long conſidered + be ven 
F vegetable grain. Father Plumier was among ii tte tim 
firſt who diſcovered this to be a miſtake. In fact, this Nad are 
ſubſtance is the female of a hemipterous inſect, which {ſet g 
differs from the kermes in retaining its form after fixing Weppearar 
on plants. The cochineal uſed in dyeing grows on the {Weprodu: 
opuntia, or Indian fig- tree. It is collected in great quan» {Wbic: of t. 
tities in South America. Geoffroy, who analyſed it, MW Theſe 
found it to contain the ſame principles with kermes, and Nuantity 
obtained ammoniac from it. The form of the inſect may Wie, by 1 
be diſtinguiſhed, after macerating it in water. Cochi- {With a lit 
neal is uſed in making carmine, and in dyeing. It af. wroug 
fords either a crimſon or a ſcarlet colour, according as {iter wit 
it is uſed. Being an extraQtive colouring matter, it can: {Welatinons 
not be applied to ſubſtances intended to be dyed, without Mibtance. 
a cortoſive. It fixes eaſily on wool, and communicates {ce a li v 
to it a ſcarlet dye, by means of a ſolution of tin in mu : Ney of t. 
riatic acid, which decompoſes the colouring extract, and WP that of ; 
contributes greatly to the brilliancy of the tinge . bat opin 

Macquer firſt taught to communicate this beautiful coMeurctic, 
our to filk. That eelebrated chemiſt diſcovered a * Ith man 
N | Rertaigec 


bf fixing the dye on this ſubſtance, by i impregnating the 
lx with the ſolution of tin, before immerſing it into the 
I cochineal bath, inſtead of mixing the ſolution with the 
bath, as is done in dyeing wool. 


d XVII. Of Crab? 5 Stones 


THE ſtony concretion, improperly called nite . ges, 

lap ides cancrorum, are found in pairs, in the interior 
ind Wee part of the ſtomach of thoſe cruſtaceous in- 
ſets, They are round, convex on one ſide, concave on 
the other, and diſpoſed between the two membranes of 
the ventricle of the animal. As they are found only at 
Ine time when the crab changes its {Kin and ſtomach, 


ſet gains conſiſtency, it has been thought, with great 
wpearance of probability, that they contribute to the 


he WeproduCtion of the calcareous ſubſtance which forms che 
lde of the ſhell of the animal. 
, Theſe ſtones have no taſte: they contain a ſmall 


antity of gelatinous matter. They are prepared for 
iſe, by waſhing them ſeveral times, and levigating them 
with a little water, to reduce them to a ſoft paſte; which 
| wrought into little balls, and then dried. As the 


delatinons matter, what remains is nothing bur an earthy 


ue a lively efferveſcence with all acids, and are pre- 
lely of the ſame nature with chalk. Their only virtue 


aud that of abſorbing acid matters in the primary paſſages. 
nge. That opinion which ranks this ſubſtance among aperient, 
| co-MWuretic, and cordial medicines, is equally ill - founded 
chodMW'h many other fanciful opinions which have been 
Aertained concerning the virtues of anima[ ſubſtances. 


1 2 | XVIII. 
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and are gradually deſtroyed as the new covering of the 


* 
4 


fater with which theſe ſtones are waſhed takes up the 


bſtance. When prepared in this manner, they pro- 
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$ xvm. of Coral. e 


PRECISELY 2. the ſame nature is DIY a ſort af 
_ calcareous ramification, either white, roſe- coloured, 
or red, which forms the baſis of the habitation of the 
ſea polypi. It is prepared in the ſame manner as crab's 
ſtones. Like thoſe lapideous ſubſtances, it is of a al- 


careous nature. It enters into the confectio alkerme,, 


pulvis gutteti, and amber troches. Numberleſs virtues 
have been aſcribed to it; but unleſs combined with 
acids, it poſſeſſes no virtues, ſave thoſe of a mere ab- 
ſorbent. Like crab's ſtones, it is often uſed, in a neu- 
tral ſtate, with vinegar, or lemon- juice, as an apericnt, 
a diuretic, &c. 


8 XIX. Of the true . 


HE coralline, called ſea-moſs, is, as has been faid, 2 


peculiar habitation. of polypi. In the retort, it af. 


fords the ſame principles as animal matters: its taſte is 
faltiſh, bitter, and diſagreeable. It is uſed as a vermi- 


fuge, with good effects. To children, it is given in a 
powder, in dozes of four and twenty grains, —and to adults 
in dozes of two drachms or more: an anthelmintc ſyrup 
is prepared with it: it enters into worm-powders. This 
common coralline muſt not be confounded with that which 
is at preſent called coralline of Corſica, lemit ho, or helmints 
corton: this laſt is a vegetable ſubſtance, a ſort of Fungus 
Which forms a jelly with ut Waters 
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CH AP. XV. 


General Reſult of the Analyſis of Animal Subſtances ; 


Compariſon of Animal Subltances with Vegetable 
Matt Cie | 


N the fourteen preceding chapters, we have given the 
L hiſtory of the preſent ſtate of chemical knowledge 
vith reſpe& to animal ſubſtances. 'Thoſe who have cul. 
trated chemiſtry during the laſt twenty years, will eaſily 
diſtinguiſh what the ſcience has gained in this branch in the 
courſe of that period, and what amazing progreſs it has 
here made. Although many experiments {till remain to 
de performed, and many diſcoveries to be made, in order 
to complete the hiſtory of animal matters; yet our pre- 
ſent knowledge of them is much more conſiderable than 
what was formerly poſſeſſed: the proper road is, at leaſt, 
diſcovered; and we need no longer be afraid of wander- 
ng in a wrong direction. It now appears plainly how 
auch the phyſics of animal nature may be improved by 
chemiſtry, and what important ſervices medicine may 
tet from it, when the two ſciences procted hand in 


MT = hand. 
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hand, If, after what is contained in . foregoing 
| _ chapters, this aſſertion can be thought to need any addi. 
tional proofs, theſe will be found i in the following thor 
recapitulation. | 
The matters which are called COPS principles of 
organic ſubſtances ; that is to ſay, ſuch matters as are 
ſeparated from organized bodies, directly, and without 
alteration ; bear 2 ſtrong analogy to thoſe which are ex- 
tracted from vegetables. We ſind in animals, as well as 
in vegetables, extracts, a ſaccharine principle, inſipid mu · 
cilages, acid and alkaline ſalts, fixed and volatile oils, 
reſins, glutinous matter, an aromatic principle, and co- 
louring ſubſtances. But notwithſtanding this analogy, 
which was long ago obſerved, there are ſome remarkable 
differences berween- theſe immediate principles of the 
wo kingdoms, the examination of which is of ſufficient 
importance to engage the attention of philoſophers. 
45 The extract and the ſaccharine matter, are not 
near ſo copious in animal as in vegetable matters. 
2. The mucilages of animal are ſomewhar different 
from 'thoſe of vegetable bodies: they are ſofter, eaſier | 
dried, and capable of attracting moiſture from the atmo- 
iphere ; they form into a jelly by cooling ; their taſte is 
ſtronger, too, and they become ſour, and raten much 
ſooner. 
3. The fixed oils of the animal kingdom are alſo dil. 
ferent from thoſe of vegetables. They are found in 
- certain cells, in much larger quantities: they are alway? 
more or leſs concrete, a and often fuſceprible of deliccae 
tion and cryſtallization. "2 
4- Volatile oils and refins are in general much leſs 
copious among animals than among vegetables. It would 
appear, t that nature has carefully removed from the ſen- 


üble and ir ritable vegans of — thoſe * ſub- 
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ſtances which would have continually ſankued the 
fibres : even in vegetables, they are pete near the 
exterior tunics. 

. Albuminous matter, liable to concretion by heat, 
though to be found among the juices of vegetables, is 
lefs copious in them than in animals, all whoſe parts ge- 
gerally contain a conſiderable quantity of it. | 

6. The ſubſtance of the fibres of animals, though 


ſome what ſimilar to the gluten of flower, is however 


more tenacious and elaſtic; and beſides, its proportion is 
ſo conſiderable, that were there no other difference be- 
tween animals and vegetables, this alone might well en- 


gage the attention, and employ the induſtry of phyſio- 


logiſts. All the muſcles or organs of motion are com- 


poſed of it; and as animals diſplay motive powers which 


are not obſerved in yegetables, the parts in which thoſe 
motive powers reſide, muſt be eſſentially different from 
the motionleſs bodies of plants. 

7. But animal differ ſtill more from vegetable matters, 
in the nature of the faline ſubſtances which they con- 
ain, Beſides the ſalts and radical principles of ſaline 
bodies in animal matters, of the ſame nature with thoſe 
which vegetables contain, ſuch as lime, ſoda, the muria- 
tic, oxalic, malic, benzoic, ſebacic, and phoſphoric acids ; ; 
they afford alſo the lactic, ſaccholactic, lithic, formic, and 


bombic acids, whoſe nature is not known, but which do 
not appear to exiſt in vegetables. In animals, too, the 


principles from which ammoniac acid is. formed, exiſt 
in greater abundance than in vegetables; and this is 
what moſt eminently diſtinguiſhes animal from vegetable 
matters. The principles requiſite to the formation of 
ammoniac and the pruſſic acid, azote, hydrogene, and 
carbone, are even ſo copious in animal ſubſtances, that 


iteſe compounds are very often ready formed, eſpecially 
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Pruſſian blue in putrid animal matters. I have eren 
| Teen the blood of a ſick perſon, which was very, much 
altered, aſſume a bright blue colour, on expoſure to the 
air. But it muſt be acknowledged, that vegetables like- 
wiſe contain the principles of the pruſſe acid, though not in 
ſo great abundance. As to ammoniac, its being formed 
much eaſier, and much more frequemly in animal matten 
than in vegetables, ſhows that the former contain its 
principles. in much greater abundapce than the latter; 
And in fact, M. Berthollet has proved, that thoſe mat. 
ters afford a much greater quantity of azotic gas than 
the others, with the nit ic acid. I have alſo proved, 
that after the azotic gas is extracted from animal ſub- 
ſtances, they no longer afford ammoniac. It is therefore 


10 this, prigciple they qwe their property of affording, 


either by a natural of an artificial analyſis, a great 
quantity of this alkaline ſalt. 
If we enquire, then, what are the more male primary 


| principles of which choſe immediate principles are com- 


poſed ; it will be found, that the only component prin- 
ciples of animal matters, as well as of vegetable ſub- 
ſtances, are, hydrogene, carbone, azote, and oxigene, 
Theſe bodies, which, as they have not yet been decom- 
poſed, may be ſaid to be 1 in ſome meaſure elementary, 
appear to conſtitute, by yarious combinations with one 
another, oils, acids, mucilages, the fibrous part, &, 


Theſe more immediate principles, again, differ from each, 


other only i in the number and the proportions. in which 


the primary ſubſtances are combined in them, But, as 


animal matters, though conſiſting in general of the ſame 
principles with vegetable ſubſtances, are however really 
different in their properties; the difference muſt be 


oving to their containing the primary principles in dil. 
ferent 
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fereat proportions. The ſuperior proportion in which 
animal matters contain the principle of azote, accounts 
for a great many of thoſe differences : it explains why 
animal ſubſtances afford a great deal of ammoniac by the 
adion of fire; why they putrefy fo ſoon ; why they are 
pecefſary to the production of acid of nitre, &c.— The 
only thing which now remains to be enquired into, is, 
What change vegetable matters undergo, when they paſs 
into animal bodies? For it is certain, that none but ve- 
getable matters are proper for the nouriſhment of ani- 
mals, or convertible into animal ſubſtance. It is firit to 
be obſerved, that many of the immediate principles of 
regetables paſs unaltered into the bodies of animals, ſtill 
retaining their peculiar nature,—or at leaſt ſuffer but very 
little alteration; ſuch, particularly, are various ſalts, fix- 
ed oils, &c. But the different £0 of mucilage, the 
gluten, and colouring ſubſtances, manifeſtly undergo a 
change of nature: the gummy. matter becomes gelati- 
nous, and the gluren is converted into the fibrous part; 
the baſe of azotic gas, or azote, becomes fixed in thoſe 
ſubſtances, and combines with them in a large propor- 
tion: and the fixation of this principle ſeems to convert 
vegetable into animal matter. This change, and the 
formation of the different animal ſubſtances, ſhould 
chiefly engage the attention of phyſiologiſts: this, in 
ſhort, is the great problem with regard to animal nature 


which remains to be ſolved. Analyſis has already ſup- 


plied {ome valuable facts towards this ſolution 3 but 
many more are {till wanting : and it is only by accurate 
chemical proceſſes, that we can hope to obrain a ſuffi- 
cient number for che accompliſhment of ſo deſirable a 
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CHAP: XVI. 


Of the Putrefaftion of Animal Subſtances, 


"EGETABLE matters, though liable to be decompof- 

ed, and even entirely deſtroyed by putrid fermenta- 
tion, are, however, far from being ſo liable to that inteſtine 
emotion as animal matters. The putrefaction of theſe 
laſt matters is much more rapid than that of the others, 
and exhibits very different phxnomena. All the fluids, 
and all the ſoft parts of animals, are alike ſubject to it; 
but many vegetable matters ſeem to be entirely ſecure 
from it,—or, at leaſt, it takes place on them yery lowly, 
and with very great difficulty, 

The putrefaction of animals, which one cannot help 
conſidering, with Boerhaave, as a real fermentation, is 
one of the moſt important phænomena in nature, and, 
at the ſame time, very difficult to underſtand. All the 
reſearches of philoſophers, from the days of Lord Bacon 

of Verulam, who ſaw its importance, to the preſent 
time, have explained only a few circumſtances, and examin- 
ed only the general phænomena of putrefying matters. 
Beccher, 
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Becchier, Hates, Stahl, Pringle, Macbride, Gaber, Bau- 
m6, the Teſpectable Aurhor of the Effays on Putrefaction, 
and the Authors of the Diſſertations on Antiſeptics, which 
obtained prizes from the Academy of Dijon in the year 
1765, have obſer ved the phænomena which attend the 
putrid alteration of ſubſtances, and deſcribed them with 
ſuffcient care. But, from the account which we are 
about to give of what is known concerning this matter, 
it will appear, that a great number of future experi- 
ments are neceſſary, to make us acquainted with all 
the particulars of what paſſes in this Wr of na- 
ture. 
Eyery fluid, or ſoft extract of an animal body, when 
expoſed to the temperature of ſixty-five degrees, or 
ſomewhat more, undergoes, with more or leſs rapidity, 
the following alterations : Its colour becomes pale, 1 Woke. = 
fitency is relaxed: If a ſolid part, fuch as fleſh, it becomes 
ſoft, and exſudes a ſerous matter, the colour of which is 
rery ſoon altered; its organization is deſtroyed ; its 
ſmell becomes pie and diſagreeable; by degrees, this 
altered ſubſtance decreaſes in bulk, and its ſmell becomes 
ammoniacal. After this, if it be preſerved in a cloſe veſ- 
ſel, the putrefa&ian appears to proceed more flowly ; 
none but an alkaline, pungent ſmell is felt from it: the 
matter efferveſces with acids, and turns the ſyrup of vio- 
lets green, But, when air 1s admitted, the urinous ex- 
| halation goes off, and a peculiar, inſufferable putrid ſmell 
ries from it with a degree of impetuoſity : this ſmell 
continues for a long time, penetrates every where, and 
ſeems to affect the bodies of animals, like a fermenting 
ſubſtance capable of altering their fluids. This ſmell is 
corrected, and in ſome meaſure confined, by the ammo- 
| tac. After the volatilization of the ammoniac, the pu- 
Wy {{ffaiion proceeds with new energy: the putrefying 
: | mats 
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maſs ſuddenly ſwells, and appears filled with bubble of 


an elaſtic fluid; but ſoon ſhrinks a- new: its colour is al. 
tered, and the. fibrous texture of the fleſh is now ſcarce 
diſtinguiſhable: it is changed into a ſoft matter, of the 
conſiſtency of a poultice, and either brown or greeniſh ; 
its ſmell is inſipid and nauſeous, but acts with great 
energy on animal bodies. I his odorous principle by de- 
grees loſes its ſtrength : the fluid part of the fleſh be- 
comes, in ſome meaſure, conſiſtent: its colour becomes 
deeper ; and it is at laſt reduced to a friable matter, 


| half-dry, yet ſomewhat deliqueſcent ; which, by friction 


with the finger, breaks into a coarſe powder, like earth, 
This js the laſt ſtate that has been obſerved of the pu- 
trefaction of animal ſubſtances ; they take a conſiderable 
time to reach this point, which is, however, ſometimes 
longer, ſometimes ſhorter. . Eighteen months, nay two 
or even three years are ſcarce ſufficient. for the compleat 
deſtruction of the whole texture of an animal body ex- 


poſed to the air; and the length of time which paſſes 
before the entire deſtruction ef carcaſes buried in the 


ground, has not been yet aſcertained. Not to ſpeak of 


bodies which become dry in certain ſoils, and remain 


without ſuffering farther alteration, —many facts prove, 
that dead bodies buried in moiſt earth, are not deſtroy- 
ed even in the ſpace of 30 years, 

From theſe particulars, it follows, 1. 1 has the cir- 
cumſtances neceſſary to excite and carry on the putre: 
faction of animal ſubſtances, are, the contact of air, heat, 
moiſture, and reſt or inactivity; — maſſes of animal mat- 
ter, in order to putrefy, muſt be ſubject to all theſe cir- 
cumſtances: 2. That ammoniac is one of the products of 
putrefaction, and is formed during the fermentation; as it did 
not before exiſt ready- formed in thoſe ſubſtances: 3. That 


the putrefaction, accompliſhed by an internal motion pe- 
culiaf 
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culiar to organized balics, may be comparetin to the a- 
tion of fire, as has been remarked'by M. Goddard; and 
conſidered as a ſpontaneous decompoſition, as thinks. M. 
Baume ; differing from that action only in taking place 
more lowly: 4. That in this natural operation, the 
proximate principles of animals rea& on each other with 
the help of water and heat, which firſt excite the emo- 
tion; and accordingly, the newly-formed volatile matters 
are, by degrees, diflipated, in the order of their volati- 
lity, till nothing is left at the end of the putrefaQticn, 
but an inſipid, and ſeemingly earthy reſidue: 5. That 
the putrid exhalation, the character of which is fo well 
diſtinguiſhed by the olfactory nerves, and which acts 
with ſuch energy on the animal geconomy, is to be conſider- 
ed as one of the principal products of putrefaction, ſince 
it is peculiar to this operation, and not obſerved in any 
other natural phænomenon; and ſince, beſides, it ap- 
pears capable of exciting a putrefactive emotion in all 
other animal ſubſtances expoſed to its action. As to the 
nature of this fugitive odorous ſubſtance ; it is particu» 
larly on this point that our | reſearches have made but 
ſmall progreſs, and ſhould be farther proſecuted. What 
we know of it, proves it to be extremely volatile, ſubtle, 
and penetrating in its nature; and that pure air, water 
in a large proportion, and acid gaſes are capable of mo- 
derating its effects. Although it muſt not be confound- 
ed with carbonic acid gas, a great deal of which is diſenga- 
ged from putrefying bodies, and to the diſengagement 
of which alone Macbride aſcribed the cauſe of this natu- 
ral phænomenon; and although it muſt not be conſidered as 
relembling either the hydrogenous gas which is diſengaged 
from putrefying bodies, or the luminous matter which ſpar- 
kles on the ſurface of putrid animal fibres, and renders them 


phoſphoric ; yet 1t cannot be denied, that there ſubſiſt be- 
teen 
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tween it and thoſe ſubſtances ſome pretty ſtrong relations; 
as it invariably accompanies them, is equally ſubtle and 
volatile, and acts with the lame: 2 on the 8 
animals. RE 

We may 80 with M. de Boiſieu, chit there are 
| four different degrees in the putrid fermentation of ani- 

mal ſubſtances. 
The firſt, which that philoſophet- calls rendebey to pu- 
g trefadtion; conſiſts in a flight alteration, which appears to 
take place by the diffuſion of a ſort of muſty — and 
the ſoftening of the ſubſtances. 1 
The ſecond degree, that of Nur commencing, is 
ſometimes indicated by marks of acidity. Matters in this de. 
ree of putrefaction, loſe a part of their weight, become 

oft, and give out ſerous matter, if in cloſe veſſels; but, 
if expoſed to the open air, _ rather become dry and 
dark- coloured. | 

In the third degree, that in which putrefaBtlon hav 
made ſome progreſs, the putreſcent matters exhale an am- 
moniacal ſmell, mixed with a putrid and nauſeous ſmell: 
they are then diſſolved, and their colour more and more 
altered; and they at the ſame time ſuffer a Joſs * eight, 
yon Aera i in bulk, 

- Laſtly, the fourth e 0 that in which 4 Putrefatiim 
appears compleated, is diſtinguiſhed. by the ammoniae's 
being now entirely diſſipated, and no trace of it remaitt- 


ing: the fœtid ſmell is now fainter, and the weight and 


bulk of the putrefied ſubſtances are conſiderably dimi- 
niſhed: a gelatinous mucous matter is ſeparated from 
them; they become gradually dry, and are at laſt redu- 
duced to a friable, earthy matter. 


Such are the general phænomena obſerecble in the 


putrefaction of animal ſubſtances ; but they are far from 


taking place uniformly in all * of the * 
0 
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4 ſubtences. - In the firſt place, there is a wide 
diſtinction between the manner in which parts of the 
c ling bodies of animals putrefy, and that in which this 
change takes place on dead carcaſes. In the for- 
mer, the vital functions modify the phænomena of 
this alteration, in a particular manner: phyſicians have 
frequently occaſion to obſerve the differences between 
theſe two ſtates of animal bodies, in reſpect to putrefac- 
4 tion, Beſides, every different humour, every different 
F ſolid part in an animal body putrefies in a peculiar man- 
ner. The muſcular, membranous or parenchymatous 
texture of the organs,— the oily, mucilaginous or lym- 
phatic nature of the humours,—their conſiſtency, — their 
ſtate with reſpe& to that of the animal to which they 
belong,— all influence the emotion of putreſaction, and 
modify it in a thouſand different ways, which it would 
perhaps be impoſſible to diſcriminate. Laſtly, the ſtate 
1 of the air, its temperature, its elaſticity, its weight, its 
1 dryneſs or moiſture, the particular local ſituation of the 
y putrefying ſubſtance, and rhe very form of the veſlel in 
which it is contained, are all likewiſe to be taken into 
t, account; for all theſe circumſtances contribute to diver- 
ify the phænomena of this ſpontaneous decompoſition of 
„bodies. It muſt therefore be acknowledged, that we are 
not yet acquainted with more than the outlines of the 
1 hiſtory of the putrefaction of animal ſubſtances; and that, 
4 © fill theſe up, a long ſeries of reſearches and experiments 


Hoes. WI. 


1 8 requiſite. 
1 Thoſe phanomena of putrefaction which Have been 
5. cobſerved, ſhew that it is owing originally to water: molt 


probably, that fluid is decompoſed ; and its. oxigene com- 
be biaing with the azote of the animal ſubſtances, thereby 
produces the nitric acid which they are ſo frequently 


Ji! 
bund to contain; and its hydrogene, again, may unite 
of with 
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with Edt part of the azote, which is very copious id 
thoſe matters, to form the ammoniac that is engste 
The oily principle is ſeparated, and remains longeſt un- 
altered. © The calcareous phoſphate, and phoſphate of 
ſoda, in union with à portion of pure cirbonaceous 
matter, and perhaps a little fat matter, ſegm to compoſe 
the apparently earthy reſidue of putrefled animal matter 

We have, as yet, deſcribed only the phænomena 
which take place on animal matters, when they are de. 
compoſed by putrefaction in the open air. As the phæ- 
nomena of that decompoſition in different media, tend to 
illuſtrate the revolutions which take place on our globe, 
Jet us conſider, for a little, what happens to thoſe mat 
ters, when they putrefy in water, or under ground. 

The changes which take place in water are not quite 
the ſame with thoſe above deſcribed. Animal bodies 
immerſed in that fluid, firſt ſwell 7 elaſtic fluids are next 
difengaged from them: the water diſſolves 4 great part 
of their principles, decompoſes another part, and dif- 
perſes thoſe conſtituent principles” over large maſſes of 
water : accordingly, many people have expoſed their 
dead carcaſes in rivers, and truſted to the waters * 
their deſtruction. 

Different phænomena cats place when Wisi bodies 
are buried under ground. Obſervations, moſt of which 
were accidentally made, have ſhewn, that they are more 
rapidly or more lowly deſtroyed, according to the nature 
of the ſoil. Bodies are ſometimes found to be totally de- 
ſtroyed in a little time; and ſometimes they are found in 
a good ſtate of pete even after lying a long time 
under ground. It may be eaſily conceived, that where 
the earth is very porous and light, and the animal mat. 
ter diſpoſed near the ſurface, air, and eſpeeially water, 


will then obtain caſy acceſs, and contribute to its decom 
poſition, 


i 
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halrions in oppoſite circumſtances,” the decompoſition 
muſt naturally be much flower. Dry earth, for inſtance, 
abſorbs water from bodies, renders them dry, and con- 
yerts them into mummies. A ſandy foil, in which bodies 
are expoſed to the impreſſion of a ſcorching fun, pro- 


duces a ſimilar effect, giving them a degree of hardneſs 


which renders them ſecure againſt deſtruction for ages. 
Argillaceous earth, again, retains water, and therefore 
fayours the putrefaction of bodies. In cafes in which it 
takes place, either ſooner or later, the fluids and ſolids 


are at laſt reduced almoſt entirely into azotic gas, carbo- 


nic acid gas, hydrogenous gas, and ammoniac gas. All 
theſe elaſtic fluids, as they filtrate through the earth, are 
in part ſtopped in their progreſs, and rendered fixed; 
and accordingly render the mould black, fat, and fœtid. 
Theſe products of putrefaction ſaturate: the mould in 
ſome meaſure, till they are at length carried off by the 
diſſolving action of water and air, evaporation by heat, 
and abſorption by vegetables. 'Thus, nature, by a flow 
decompoſition, reduces animal bodies, after they are de- 
prived of life, into more ſimple ſubſtances, fitted to enter 
into new combinations. | 

This decompoſition conſidered, as it takes place, all 
dyer the globe, at once, on the earth, in rhe air, and in 


water, gives riſe to ſome. important changes in nature, 


which philoſophers ſhould obſerve and aſcertain. When 
we obſerve the wide extent of the. fea, and the immenſe 
number of animals by which it is inhabited, it appears, 
that vaſt* quantities of animals perifh im it, which, by 
their eee decompoſition, muſt give riſe ta a num- 
ber of phænomena that have been, as yet, but too lictle 


examined. What becomes of all thoſe remains af animal 


bodies? What ſucceflive revolutions do they undergo!? 


Sea water is known ta contain muriate 4nd: ſulphate of 


Yor. III. U 7:28; 
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_ toda, lime, and magneſia: No doubt, muriatic acid, mag- 
neſia, lime, and ſoda, are continually forming in this l. 
boratory; nay, perhaps, the formation of many of cheſe 
F#abſtances may be carried on by marine animals, during 
their lives; but others of them can be owing only to the 
| decompoſition of the ſame animals after death. Ir can- 
not be denied, that the ſtrata of calcareous matters, 
which compoſe; as it were, the ſhell or cruſt of our 
globe over a very conſiderable part of its ſurface, have 
deen originally produced from the remains of marine ani- 
mals, more or leſs broken by the action of the waters; 


bottom of the ſea; and that bitumen, and earth-coal 
_ _ which is depoſited in very thin and extenſive ſtrata, both 
of which ſubſtances occupy: a part of the globe, have 
been originally produced in this manner. In the ſeas, 
therefore, there is a decompoſition of -water. conſtantly 
carried on: innumerable agents are ever ſeparating its 
principles, and ſuffering alterations themſelves. Immenſe 


tom, abſorb and fix, that is, convert into ſolid ſubſtance 
a part of the liquid with which that e reſertoir 
i 3s conſtantly filled. 1 


1 wdr, in the earth, the air, and the waters, with 
all the aſſemblage of facts which chemiſtry ſupplies con- 
cerning it; it follows, that the exterior ſtrata of the 
globe are now different from what they originally were: 
that it.is increaſing in ſolidity and extent by the ſucceſ- 
five and uninterupted accumulation. of calcareous matter 
from the deſtruction of animal bodies: that the ſoil of 

| the earth which we inhabit is modern and factitious: 
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this ſoil: that it has been produced from a flow decon- 
n | Y .  . .- poſition 


that thoſe ſtrata have been primarily depoſited at the 


maſſes of chalk, from time to time depoſited. on the bot · 


From theſe refleftions on the e of animal 


that minerals are not be conſidered as forming a part of ö 
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holition of animal and vegetable bodies : that water is 
conſtantly diminiſhing in quaptity, and aſſuming a new 
form : that one part of decompofed water forms one of 
the baſes of animal and vegetable bodies: that atiother 
enters, in a ſolid form, into the calcareous ſtrata 
of the globe: that the atmoſphere muſt have been influ- 
enced and fnodifled by all thofe changes : that vegetables 
are continually influencing the ſtate of atmoſpheric air; 
and that the light of the ſun acts an important part in 
the production of all theſe mutual alterations. Although 
it may appear impoſſible to determine the length of 
tine in which the decompoſition of Water, vegerarion, 
fermentation, putrefaction, the formation of ſaline mat- 
ters, bitumens, and calcareous ſubſtances, and their modi- 
fictions, have been ſucceſſively carried on; yet the mos. 
dern diſcoveries with which chemiſtry and vatural philo« 
ſophy have been enriched, ſhew, that ttioſe phehomen® 
have taken place at different periods; that they conti- 
nue to modify the preſent ſtate of our planet: And that, 
if matter be, as, great philoſophers aſſert, only one ſub- 
ſtance, as to its maſs and intimate nature; yet irs form 
I continually varying by new combinations, and gradu- 
aly experiencing great revolutions 3 of which modern 
chemiſtry,—and modern chemiſtry alone, can aſcertain the 
cauſe, and may, one day, determitie the vltimare —_ 
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Of the Ax IM AL KINGDOM. 


aft Mane 5 1 257 the Natural 1 
| 5 - TY Animals. 


. J che er animals on our globe are ſo numerous, 
it would be impoſſible for mankind to diſtinguiſh 
| them from one another, or gain any conſiderable knoy- 
ledge of their nature and habits, if they did not exhibit 
remarkable differences, which render it eaſy to eſtabliſ 
diſtinctions among them. Naturaliſts have always beet 
ſenſible of the utility of thoſe differences; and by dive 


ding animals according to them, either into more ot 
fewer claſſes, have happily formed what are called me 


thods. Though it be certain that no ſuch claſſifications 


exiſt in nature, and all the individuals — ſhe 9 my 
du 
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duced form one continued, aniuterrupcbdd ſeries; yet 
chey muſt be allowed to WT the memory, and to form 
truly uſeful guides in the ſtudy of natural hiſtory. Me- 
thods are therefore to be conſidered as inſtruments ſaited 
to our weakneſs, which may be happily made uſe of in 
tracing the wide field over which the ſtores of nature 
are ſtrewed. The diviſions which Ariſtotle eſtabliſhed, 
were very general and ſimple ; but his ingenious reflec- 
tions on the internal and external organs of animals, 
formed the baſis on which moſt of the firſt naturaliſts 
who attempted methodical diviſiens—ſuch as Aldrovan- 
dus, Johnſton, Charleton, Ray, &c. eſtabliſhed them. 
Thoſe naturaliſts have been ſucceeded by a number of 
others, by whom their methods have been improved, 
and much added to the knowledge which they had col- 
lected. Among the latter, thoſe whoſe works are moſt 
worthy of being ſtudied, and from which what follows 
here on this ſubje& is borrowed, are Meſſrs Klein, Ar- 
thedi, Briſſon, Daubenton, Geoffroy, &c. | 

After man, the organization of whoſe body, and the 
intelligence with which he is endowed, entitle him to be 
ranked at the head of all the animals inhabiting our 
globe, in a ſeparate claſs, —all the other animals may be 
arranged in eight clafles !—Quadrupeds, Cetaceous Ani- 
mals, Birds, Oviparous Quadrupeds, Serpents, Fiſhes, 
lnſects, and Worms, with which may be aſſociated Po- 
lypi. 

Theſe claſſes might perhaps be rendered much more 
numerous. But, with the diviſions, the difficulties of the 
ſtudy would be increaſed : and this is to be carefully 
avoided, in an artificial method; as ſuch a method mult 
one all its value to ſimplicity and perſpicuity. M. Dau- 
benton, who has laboured much on the claſſification of 
animals, has arranged them in the ſame*manner ; and, 
VU 3 under 
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| principal parts of the animals contained in it; ſhewing, 


more imperfe& in their * (Cee Table I. at 
1 end of this volume.) | 


under each daſs, has conſidered the ſtructure of, thy 


that from man to the worm, animals become gradually 


In the hiſtory of animals, there are two vringivat ob- 
Jefts of attention : 1, Their external forms, and the me- 
thods founded on thoſe forms: 2. Their internal prgany 
and the functions for the performance of which they arg 
deſtined. Theſe two diſtin objects we ſhall Foul 
in 10 ſeparate Sections, 
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4 Shetch of the different Methods f the Natural 
Hl ry of Animals. | 
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UADRUPEDS are animals with four feet, whoſe 
bodies are generally covered with hair. They 
reſpire by lungs, like the human ſpecies : they have alſo 
a heart, with two ventricles: they are viviparous. Their 
ſtructure, more than that of any other animals, reſembles 
the ſtructure of the human body. Some of them, ſuch. 
a the ape, and a few others, have even been ranked by 
Linnæus in the ſame claſs with man. That naturaliſt. 
gives this claſs of animals the name of mammalia,— com- 
prehending, alſo, cetaceous animals, becauſe theſe, too, 


have breaſts, and ſuckle their young. 
U4 


Although 


. 


Although thi claſs of animals may 1 to be nearly 
TS 2 the ſame order with man; yet, between the tw, 
. - there are ſome ſtriking differences, which we may here 
enumerate :—-The horizontal diſpoſition of their bodies, 
the form of the exti emities, the groſſneſs of the body, 
the ſtiffneſs of the ſkin—which is either covered with 
hair, or with a hard and corneous cruſt; the prolonga- 
tion of the back- bone into a tail; the flat, horizontal 
form of the anterior part of the cranium, the length 
and breadth. of the ears, the extreme length and oblique 
diſpoſition of the bones of the noſe and the upper Jaw: 
—theſe are all properties in which this. claſs of ani- 
mals differs from the human ſpecies. The diſpoſition of 
the human body, again, is elevated and perpendicular; 
the bone of the radius is moveable at the elbow, the 
fingers are ſeparate, the thumb placed oppoſite to the 
other four, and the ſkin, ooth and thin, —This differ- 
ence of ſtructure muſt eyſdently improve the ſenſibility 
of human beings, and render them much Pen to * 
moſt perfect of the other animals. 
Ancient naturaliſts, at the head of whom are Ariſtode 
„ - $80 Pliny, did not think of diſtinguiſhing quadrupeds any 
- other way but by the regions which they inhabited: 
Accordingly; ſuch i is the i inaccuracy of their deſcriptions, 
and ſuch the uncertainty of thoſe characteriſtics which 
they have pointed out, that we arc often at a loſs to dif- 
cover what animals they allude to. Naturaliſts, ſenſible 
of the inconveniences attending this method, have ſince 
adopted a very different mode, in their deſcriptions of 
the objects of natural hiſtory. From the exterior form 
of the moſt conſpicuous parts of animals, they have aſſum- 
ed characteriſtics eaſily diſcernible, and ſufficient to eſta - 
bliſh certain diſtinctions. We ſhall here give an NN | 


#74 
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only three l methods of 2ervbgitng! quadru- 
w_ * 1 . en e and | Briffon, _ 


The Neno of OE I 


INN EUS Aivides animals with teats, manmalia, in- 
to ſeyen orders. The firſt comprehends thoſe which he 
calls primates, the characteriſtics of which are inciſory 
reeth in both jaws; ip the upper- jaw, always four teeth; 
two teats on the breaſt; and the arms ſeparated by 4 
collar bone. In this order there are four genera ; names» 
ln, man homo; the ape ſmia, the maki /emur or prgſimia, 
and the bat veſpertilio, It muſt be acknowledged, that 
this method does not very well agree with nature; for 
there is ſo wide a difference between man and the bat, 
that it is almoſt ſhocking to claſs them together. 

The animals of the fecond order are denominated 
bruta. Their characteriſties are, the want of inciſive 
teeth, feet with ſtrong hooves, and flowneſs of motion 
in walking. This order contains fix genera ; the ele- 
phant elzphas, the fea-cow trichechus, the floth bradypus, 
the ant-cater myrmecophaga, the philodotus mans, and 
the tatou, or daſypus. There is a wide difference be- 
teen the two former genera, and the latter four. 

In the third order, which the Swediſh naturaliſt deno- 
minates ſeræ, wild beaſts, he includes all animals with 
paps, whoſe inciſory teeth are of a conical form, and ge- 
nerally in the number of fix to both jaws,—the canine 
teeth very long, and the molares not flattened, - their 
feet armed with claws,—and who, in their habits of life, 
ae rapacious and devour their prey. bo this order, 

there 
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the under. jaw, but none on the upper, which have their 
hooves divided, and which chew the cud. The camel 


there are ten genera z che ſea-calf pbaca, the * con 


the cat ſelis, the ferret viverra, the weaſel muſtella, the " 
bear urſus, the didelphis, the mole talpa, the Tcl BY 
forex, and the hedgehog erinaceus. ſar 
I be fourth order, intituled glires, the 8 i bat 
diſtinguiſhed by the following characteriſtics. The ani. * 


mals belonging to it have two inciſory teetk on each jay, the 
but no canine teeth. On their feet, they have claw 


which fit them for leaping. They gnaw the bark and den 


roots of trees, & . This order comprehends ſix genera; * 
the porcupine Biſtria, the hare lepus, the beaver caſter, 
the rat mus, the ſquirrel ſciurus, and the e bat, 
named by Linnæus nactilio. 

Under his fifth order, pecora, this naturaliſt compre- 
123 all thoſe quadrupeds which have inciſory teeth on 


camelus, the animal which affords muſk moſehus, the 


ſtag cervus, the goat capra, the ſheep ovis, and the 2 
. cow bos, are the {ix genera of which this order con K 
fiſts. the f 

Under the denomination of 1 the ſixth * a ry 
he comprehends quadrupeds with obtuſe, inciſory tecth, digit: 

and hooyes on their feet. The four genera of which I. 

this order conſiſts, namely, the horſe equus, the river diſtin 
horſe hippopotamus, the hog /us, and the unicorn rim. of the 
ceros, are ſufficiently diſtinguiſhed from one another, Tren 

by the number of their teeth, and the form of the the h 
feet. diſting 


Laſtly, the ſeventh order, © comprehending cetaceous il quadr 
animals, cete, is diſtinguiſhed from the other orders by 
the form of the feet of theſe animals, which reſemble | 
the feet of ſwimming animals. As, however, we agree san, 


in opinion with ſeveral modern naturaliſts, who thiok 
that 


315 
chat cetaceous animals ſhould be rapked i in a particular | 
claſs, we ſhall ſpeak of them after quadrupeds. 

The method of Linnæus appears to be in N in⸗ 
ſtances defective; not only in bringing man and the 
bat, &c. improperly together, and in dividing with equal 
jmpropriety animals ſo nearly reſembling each other as 
the rat and the mouſe, &c.; but its divilons are far from 
being ſufficiently numerous; nor will they help the ſtu- 
dent to diſtinguiſh any particular quadruped: And this 
is what muſt conſtitute the great merit of à ſyſtem of 
arrangement; — this is indeed the only WO * 


an de ine Nn. 


Limeur's Method. 


KLEIiN's METHOD, 


KLEIN divides quadrupeds into two great orders; 
the firſt, comprehending quadrupeds with hooves, pedes 
ungulati froe cheli Heri; the ſecond ſuch as have tae * 
digitated, pedes digitati. 

The firſt order is divided into five Fakes: A are 
diſtinguiſhed from each other according to the diviſion 
of their hooves. The firſt family, called monochela, (in 
French ſolipede) ſingle- hogfed, comprehends the genus of 
the horſe.— The ſecond, the individuals of which are 
diſtinguiſhed by the name of dichela, conſiſts of thoſe 
quadrupeds whoſe hooves are parted into two, or biſul- 


eO¹ 
T7 ear biſulci. Some of theſe, ſuch as the bull, the ram, 
ble >< buck, the ſtag, the giraffe, &c. have horns. Others 


again, ſuch as the boar, the hog, the babyrouſſa, are with- 


out horns, The third family contains the #richela, or ani- 
mals 
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wink which have the a kurted ws pe of which 
there are none but the hinocerot. In the fourth famih, 
whoſe peculiar characteriſtie is, to have the hoof parted 


into four, letrachela, there is only the hippopotamus 


— The elephant, the only animal whoſe foot is parted 
into five diviſions, ann the fifth Oy; Penta. 


The ſecond order of erepe l containing thoſe 


which are digitated, is likewiſe divided into five families. 


The firſt conſiſting of animals with two toes on the foot, 
didattyla, comprehends the camel, and the floth of Cey- 
lon.—The ſecond family, animals with three toes on the 
foot, tridactyla, conſiſts of the ſloth and the ant · eater 
In the third, Klein comprehends, under the name of 
tetradactyla, animals with four toes, tatous or amadil- 
loes, and the cavia, which ſeems to be a ſort of rabbit.— 
The fourth family, characteriſed by having five toes, 
pentadactyla, is more numerous than any of the former 
families : it contains the rabbit, the ſquirrel, the dor. 
mouſe, the rat and the mouſe, the didelphis, the mole, 
the bat, the weaſel, the porcupine, the dog, the wolf, 
the fox, the coati, the cat, the tiger, the lion, the bear, 
and the ape: a very conſiderable number of ſpecies are 


compriſed under theſe different genera. It is to be ob- 
— ſerved, that in all theſe characteriſtics, taken from the 


form of the feet, Klein, in diſtinguiſhing the families, 


_ conſiders only the fore-part of the foot.—Laſtly, the 
fifth family of digitated animals conſiſts of animals whoſc 
feet are irregular in reſpect to the number and diviſion 


of their toes, anomalopoda ; ſuch as the otter, the bea- 
yer, the ſea-cow, and the phocas or ſea-calf. 

The fame objection may be made to Klein, as to Lin- 
nous. Phe families are, indeed, ſufficiently diſtinguiſl- 


ed from one another; but the genera, eſpecially * 
0 
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M BhISSON bas avoided moſt of che defess * 
other ſyſtems, by combining together all the characte- 
riſtics which had been aſſumed by preceding naturaliſts: 
The number of the teeth, the want of teeth, the form 
of the extremities, the ſhape of the tail, and the nature 
of the appendices—ſuch as horns, ſcales, and prickles. 
His ſyſtem cannot be denied to be the moſt compleat, 
and the beſt contrived to help us to diſtinguiſh any qua- 
druped, and refer it to the genus to which it belongs. 
His diviſions are here exhibited in a table : it contains 
the We eee of animals; and is very ſimple 
and eaſy, — Table II. at the end of this volume. 


ARTICLE II. 


oY nn Animals, 


CETACEOUS alk are ek h inhabiting 
the ſeas, which are enabled, by the ſtructure of 
their lungs and blood - veſſels, to live under water —as 
We 


ef the fourth family af I animals © ones be « wall 
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318  Cehdcebtis Animals: 


we ſhall explain more particularly in the / hiſtory of te: me 
ſpiration. Being viviparous, they reſemble quadruped WW his 
in the ſtructure of their breaſts, and of their internal or. ha 
gans in general; but the form of their extremities is dif: 
ferent, as theſe Tpread into fins: And they have, be- 
ſides, two apertures in the upper part of the head, 
through which they ſpout water to a conſiderable height, 
Theſe holes are called by naturaliſts ſpiracula. M. Dau. 
denton tranſlates this word (events) vents. Theſe ani- 
mals are far from being equally unmerous with quadm. 
M. Briſſon diſtinguiſhes them, 1. into Ceraceous 
38 wanting teeth, ſuch as the whale Balena; 
2. Cetaceous animals which have teeth only in the upper: 
jaw, ſuch as the cachalot, monodon vel monoceros; 3. Ce. 
taceous animals with teeth only in the under: jaw, ſuch 
as the narval or unicorn of the ſea, phyſeter ; 4. Laſtly, 
Carocnons agimals _ teeth 1 in both j Jams, ſuch as the 


ARTICLE iI. 


* 


07 Birds. OxxrruoLoGr. 


IRDS are . with two 1 which n move aid 
the air by means. of wings, are covered with feathers, 
and have bills of a corneous ſubſtance. Many facts co 


cerning che forms of the pills, the. ſtructure of * 
en 


Birds. | : 319 


ers, the motions and the habits of theſe animals, art 
highly worthy of attention. The moſt important of thoſe 
fs: will be given in“ an abridgement of phyſiology, 
which is to follow in this volume. At preſent, we are 
only concerned to give the external characteriſtics by 


which the animals are diſtinguiſhed, and fyſtemarically 
arranged. The firſt philoſophers who treated of this 

part of natural hiſtory, eſtabliſhed no diſtinctions among 
birds, but ſuch as depended on their inhabiting in diffe- 
rent ſituations. They diſtinguiſhed them into birds of 
the woods, birds of the plains, birds of the thickets, 
ſea· fowls, river-fowls, and birds frequenting lakes, &c. 
Others have diſtinguiſned them by the ſpecies of food 
on which they live, —into an 11 Prey, granivorous 
birds; Re. San ĩ 5 1h | N 

But the moderns who bein formed ſtems of natural 
kiſtory, have taken a very different way of eſtabliſhing 
characteriſtic differences among them. Linnæus has 
dirided them, by the form of the bill, into ſix orders, 
in the ſame manner as quadrupeds, with which he com- 
pares them, But thoſe diviſions do not appear to be ſuf- 
ficiently numerous; eſpecially as the number of the ſpe- 
cies of birds is much more conſiderable than that of qua- 
drupeds. Buffon makes the quadrupeds which are 
known, amount to two hundred different ſpecies; but 
the ſpecies of birds to fifteen hundred or two thou- 
ſand.—— We ſhall here ſpeak only of Klein's and 
1. Briſſon's ſyſtematical arrangements of birds. 

Klein divides birds into eight families, according to 
the form of their feet. The firſt, under the name of 
didactylæ, conſiſts of ſuch as have two toes on the foot: 
the only bird belonging to this diviſion is the 
oſtrich.— The ſecond conſiſts of tridactylæ, ſuch as the 
, the buſtard, the lapwing, the plover.— The 

| third, 
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third, the eee have two toes before, and two 
behind; fuch as the parrot, the woodpecker, the cuckoo, aui 


the king's. fiſher The fourth comprehends the tetra: | 


dactyl which have three toes before, and one behind. 


This family is more numerous than any of the reſt: & 


eomprehends both diurnal and nocturnal birds of 
ravens, magpies, ſtarlings, thruſhes and black birds, larks 
red-breaſts, ſwallows, tom - tits, woodcocks, bulfinches 


rails, croſsbills, gallinaceous fowls, herons, &c.—The 
— fifth family contains /etradadyie having their three 
fore · toes connected by a membrane, but the toe behind 


ſeparate; Theſe birds are called pa/mipedes. This fa. 
mily conſiſts of geeſe, ducks, ſea-mews, and divers. 
The fixth comprehends thofe fetradactyla which have 


all the four toes connected by a membrane. They arc 


called in Latin p/anci; The pelican, the cormorant, the 


Fool, and the anhinga, are ranked by Klein in this fam. 


y. The ſeventh conſiſts of thoſe who have only three 
toes, aud thoſe connected by a membrane: they are de- 


namisiated ti idactyle palmipeden. The guillemor, the 


penguin, and the albatroſs, belong to this family.—Laſt- 
ly,” the eighth conſiſts of fetradachylæ having on thei 
toes fringed or ſcolloped membranes. They are called 
alſo dactylobæ. This laſt family conſiſts of the colimbe 
and the cot. Klein's method, though it deſcends to 
more particulars than that of Linnzus, is {ti} attended 
with numerous difficulties as to the diſtinctions of the 
genera ; eſpecially thoſe of the fourth family. We chere 
fore think M. Briffon's preferable. The laſt, indeed, 


as the author has made uſe of the different charadteriſtics 
in the ſame manner as in his claſſification. of quadrupeds, 


appears at firſt fight. to. be very complicated; but when 
reduced to a table, as we have done with it, it exhibits 


at one glance, all the diviſions of which it e 
| 20 
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loy paxricular bird may be eaſily diſtinguiſhed, by tra- 
eng thoſe ere get a 9 at 5 end * 1 


ARTICLE IV. 


07 Oviparous Quadrupeds. 


} 
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| INNZEUS, in his ſyſtem, arranged together, oviparous 
quadrupeds, ſerpents, and cartilaginous fiſhes, under the 
name of amphibia. But; M. Daubenton is of opinion, 
that the word amphibia cannot be properly applied to 
ay claſs of animals: for it muſt mean animals which live 
either in air or in water, as long as they pleaſe ; and 
there is no claſs poſſeſſed of this property: Were the- 
denomination, again, to be applied to all terreſtrial ani- 
mals capable of living for any ſpace of time, however 
ſhort, under water,—and all aquatic animals capable of 
ling in the air,—all animals would then be amphibious, 
In the ſame claſs, but in two diſtin orders, Linnæus 
ranks both oviparous quadrupeds, and ſerpents; and 
thoſe amphibious animals which PORE ſwimming, he 
ranks among fiſhes. | 
| in M. Daubenton's ſyſtem, oviparous quadrupeds 
compoſe the fourth order of animals. Their organiza- 
Vol. III. - "5 tion 
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the various genera belonging to this order are ſo con. 
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tion is by no means imperfect: for they, like the quadry, 
peds, cetaceous animals, and birds ranked before then, 
have a head, noſtrils, and ears ſituated within the 
head. But, the following characteriſtics diſtinguiſh thi 
claſs from the three preceding orders: 1. They hare 
only one ventricle in the heart; 2. Their blood is alma 
cold; 3. They reſpire only after long intervals; 4. The 
are oviparous, and conſequently without teats.—The 
laſt of theſe characteriſtics is common to them with the 
four following orders of animals. Laſtly, no other ani 
mals but they, have four feet, without hair. 

M. Daubenton obſerves, that the differences among 


derable, as to render it impoſſible to communicate an 


general notions common to them all. Of this he treat d 
in the hiſtory of each particular genus, under the word, guiſh 
tortoiſes, lizards, toads, frogs, in the ſecond volume of being 
the Natural Hiſtory of Animals, which OO a part d ears 
the Encyclopædie Methodique. and | 
The claſſification and the characteriltics which tha BW long i 
celebrated naturaliſt has given of the order of oviparous Wl peds. 
quadrupeds, is one of the moſt compleat and the beſt exe- i ſcales 
cuted parts of the natural hiſtory of animals: And I have, WW They 
therefore, formed into a table, all M. Daubenton's divi- WM like ti 
fions, from claſſes to ſpecies, as the number of the (pe-Wif be 11 
cies is not above 100.—(See Table IV.) Since the pub ind d 
lication of M. Daubenton's work, the Count de la Cepede calls / 
has publiſhed a very compleat and accurate work on ovips: form, 
rons quadrupeds, in which he exhibits a peculiar method ily, 
of arrangement. This method is laid down in the“ in t 
ſifth table, which is extracted from M. de la Cepede e The 
Work. lmbly 
ing the 
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ARTICLE v. 


07 Serpents. 


CERPENTS form the fifth order in M. Daubenton's 

_ diviſion of animals. 
puiſhed, by having their bodies covered with ſcales, and 
being without feet or fins. 
ears within the head, only one ventricle in the heart, 
and their blood is almoſt cold; they reſpire only after 
long intervals, and produce eggs, like oviparous quadru- 
peds. Serpents have neither neck nor ſhoulders. The 
ſcales with which they are covered, are of three ſorts : 
They are either rhomboidal, and riſing over each other 
like tiles. to which form and diſpoſition, Linnæus gives 
the name of /quammea ; or elſe of an oblong ſquare form, 
and diſpoſed one beſide another,—and theſe Linnzus 
calls ſcuta or plates; when very ſmall, and ſtill of this 


lai ily, they form rings, round the 8 of the ſerpent. — 

as in the amphiſbæna. 

Though ſerpents be without feet, yet they often move 
umbly enough, by fixing the fore part of the body, raiſ- 
ug the middle, and then bringing forward the hinder 


part; when they reſt on the tail, and ſpring to a diſtance 
X 2 to 


Theſe are ſufficiently diſtin- 


They have a head, noſtrils, 


form, they are denominated ſcutella or ſmall plates: Or, 
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to attack their prey. has: change their {kin orice dt 
' twice a year. 
Some ſerpents are venomous. Of 131 FOE of 
which Linnæus takes notice, 23 are by that naturaliſt 
reckoned dangerous. All of theſe animals whoſe bite is 
dangerous, have, on each fide of the upper-jaw, a tooth 
conſiderably larger than their other teeth ; at the root 
of which is a cell filled with a peculiar fluid which they 
Pr into the wound through a pipe in the tooth. 
It cannot now be conſidered as a matter of . af. 
ter the teſtimony of ſo many reſpectable authorities 
that there are ſpecies of ſerpents of a very extraordinary 
ſize. M. Adanſon, from a number of very accurate 
facts, fixes the ſize of the largeſt ſerpents, ar forty o Wil 5-7 
fifty feet in ng, and a foot and an half in thick F 
neſs. wh 
Of all naturaliſts, M. ! has entered the mol will 
minutely into the claſſification of ſerpents. He diſtri fas 
butes them into 17 genera. But M. Daubenton rejetk SY 
the ſyſtem of that naturaliſt, becauſe it is fo exceedingly wat 
difficult to recognize the diſtinctive characters; adopting, +4 
in preference to it, that of Linnæus.— The fixth table, 2000 
at the end of this volume, contains the diviſions and cha. per 
racteriſtics of ſerpents, from genera, to no fewer than I 
one hundred and twenty-ſeven ſpecies which have been ani 
enumerated by M. Daubenton. Lin 
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FISHES are a very different ſort of animals: from thoſe; 
which we have hitherto been conſidering : the ſtrue- 
ture of their internal organs is altogether peculiar, as 
will be ſhewn 1 in, our abſtra& of phyſiology. They dif- 
fer from other animals, in having, inſtead of feet, fins 
which enable them to move in water, —and in reſpiring 
water inſtead of air. It is much more difficult to gain a 
a knowledge of fiſhes, than of other animals; and 
accordingly, the natural hiſtory of ſhes is very im- 
perfect. 
In order to uaderfiqul the rh Gia Jivifion of es 
been animals, which we are. about to propoſe from Artedi, 
Linnæus, and M. Gouan, it will be. neceſſary for the 
reader to take a haſty view of the anatomy of the extęe- 
rior parts of their bodies. The bodies bf fiſhes may be 
T. *"i9ed into three parts: the head, the trunk of the bo- 
c, and the fins. | 
The heads of theſe animals are of various forms: 
Either horizontally or laterally flattened, or round 
either naked or ſcaly; ſmooth, or overſpread with aſpe- 
ſities, tubercles, &. The lips have been obſer ved ta 
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5260 Abel. 


be bes fefby or r bony, with appendices or barbel, 


ſoft, and very eaſily moveable: the teeth are fixed, ei. 


ther to the jaws, the palate, the tongue, or the gullet: 


their eyes are two in number, motionleſs, and without 


eyelids: the channels of their noſtrils are double on both 


ſides: they have an opeving at the gills or bronchiz; 
they are provided with bones, either round, triangular, 
or ſquare, to ſhut this opening: the brocchial membrane 
is placed under theſe, and ſupported by ſeveral other 
bones, in the form of a bow, the number of which 14- 
ries from two to ten. This membrane folds back on the 
bones aboye it; and it is an object of importance to en. 
mine the varieties of its ſtructure,—as the characteriſtics 
of genera are often taken eee che number or form of 
the radii, | | 

The form of r trunk varies, as ven as that of the 


head. It j is either round, or globular, or oblong, or flat, ot 


angular. In it are to be obſerved the lateral lines, Which 
ſeem to divide each ſide of the body into two parts.— 
The thorax, ſituated immediately below the gills, at the 
upper extremity of the trunk, and filled with the heart 


and the pulmonary veſſels the belly, the ſides of which 


extend from the head to the tail, and which contains the 
ſtomach, the liver, the air-bladder, and the genital organs; 
—theorifice of the anus, common to the inteſtines, the blad- 
der, and the organs of generation: and laſtly, the rail 
which terminates the trunk, and of which the form and 
ſize are various. 

The fins, pinnæ natatori&, conſiſt 2 membranes, ſup- 
ported on ſmall radii, of which, ſome are hard and bony, 
and terminate in a thorny point, —which has procured 
to the fiſhes to which it belongs, the name of acanthof- 
terygii from Artedi; others are flexible, ſoft, obtuſe, 


and ſcemingly cartilaginous, —and characteriſe the fiſhes 
| | 10 


Fiſhes. 0 


— 


w which they Debt as malacopterygii. The fins are 
diſtinguiſhed into five ſorts, according to their ſitua» 


tions; dorſal, pectoral, abdominaß on che N on 


the tail. 
The dorſal fin maintains the n in W 


It is diverſified * ſituation, figure, number, propor- 


tion, &c. 
The fins of the went are thats at the opening of 


the gills: they are two in number: they ſerve the pur. 


poſe of arms, and ſometimes even of wings: they differ 
in ſituation, extent, figure, &c. | 

The fins of the belly are more particularly wordly of 
notice ; for, from their fituation has the celebrated Lm- 
| neus kel bis diſtinctire characteriſtics in claſſing fiſhes. 

Theſe fins are ſituated on the lower part of the body, 
immediately above the anus, and always lower and near- 
er each other than the pectoral fins. They are ſome- 
times wanting; and as Linnæus compares them to feet, 
he calls ſach fiſhes as want theſe fins apodzs, Mot 
fiſhes, however, are poſſeſſed of them; but they are not 
always inſerted at the fame place. When they are fi- 
tuated either before or immediately under the opening 
of the gills and the pectoral ſins, both they and the 
ſhes to which they belong, are called jugular, When 
lixed to the thorax, and behind the opening of the gills; 
they are called thoracic ; And, in Linnæus's ſyſtem, 
filies of this ſtructure are diſcriminated by the ſame 
name, Laſtly, when placed under the belly, and nearer 
the anus than the peRoral fins, they are called ab 


nal; and, in like manner as before, communicate their 


name to the order of fiſhes which have them in this ſitu- 
ation, 


The fin of the anus is an odd one : it occupies, either - 


in whole or ia part, the region betweerr the anus and 
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0 have two of theſe fins. 


rudder, moving it, ſo as to change the direction in which 


the tail. It is liable to varieties of form, number, and 
ſize. : Yet, none but the golden-fiſh of . are e known 


The tail fin is diſpoſed W erg at the extremity of 
the: body, and terminates the tail. The fiſh uſes it as a 


it ſwims, at pleaſure. | It is likewiſe ſubject to ſome in. 
rieties in its form, its dae or e its ex. 


bebt, . di 
After this accoung of whe apatomy of the exterior th 
parts of fiſhes, we may paſs to the ſyſtematic diviſions in th 


which naturaliſts have arranged them. Before Artedi, bl 
no naturaliſt had attempted a ſyſtematic arrangement of ; 
fiſhes; although « claſſifications of the other animals had 
been already formed. This philoſopher was the firl 
who offered to the world, a ſyſtem of ichthyology form- 
ed on the nature of the fins, as hard or ſoft, pointed or 
obtuſe, and on the form of the gills. He afterwards 
engaged in a deſign to extend the diviſions by charaQte- 
riſtics taken from other parts; but was prevented by a 
premature death, from accompliſhing his deſign. La. 
neus contrived to form a ſyſtem of ichthy ology, on the 
variations of the poſition of the fins of the belly: And 
M. Gouan, a celebrated profeſſor of Montpellier, has 
very happily combined the two ſyſtems of Artedi and 


Linnzus. This naturaliſt divides fiſhes firſt i into thole IN 
whoſe gills are perfect. —that is to ſay, conſiſt of k 
an operculum, and à bronchial membrane regular: able 
ly organized ; and thoſe whoſe gills are impertect, Inſe 
— that is, who want either the operculum, or the bron- on 
chial membrane, or both. The firſt mentioned, art has 
thoſe diſtinguiſhed by the form of their fins —In fad, the 
theſe parts confiſt either of hard, pointed bones, or of mals 
ſoft, and ſeemingly cartilaginous radii, Theſe diſtin: I cf: 


riont 


acanthopterygii; 2. The malacoprerygii ; and, 3. The 


being either wanting, or placed on the neck, on the 
thorax, or on the belly; M. Gouan therefore divides 
each claſs into four orders: apodes, jugular, thoracic, and 
abdominal. 

The diſtinctiye characters of . genera, under chele 
diviſions, are taken from the form of the body, the head, 
the mouth, the bronchial membrane, and more eſpecially 
the radii Which ſupport chat membrane.—.—See Ta- 
ble VII. 


ARTICLE VII. 


Of Inſects. ENTOMOLOGY. 


[NSECTS are diſtinguiſhed by the fm of their body, 
which ſeems to be divided into rings; and by two move- 


Inſects form one of the moſt numerous claſſes of animals, 
on account, no doubt, of their diminutive ſize ; for it 
has been obſerved, that the {ſmaller animals are, "= much 
the more numerous are they. The hiſtory of theſe ani- 
mals is one of the moſt agreeable and amuſing branches 
af natural 1 ; perhaps, too, not the lealt uſeful; 

for, 


tions eſtabliſh. three different claſſes of fiſhes: 1. The 


bronchioſtegi. In each of theſe claſſes, the belly-fing 


able horns on the fore part of the head, called antenne. 


he hem 
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for, in proſecuting it, many diſcoveries may be made, 
beneficial both to medicine and the arts. 


Inſects, in their manners, form, habitations, &c. diſplay, | 


in miniature, almoſt the whole ceconomy and charaQeriſticy 
of other animals. Some inſects walk like quadrupeds; other; 
fly like birds; ſome ſwim, and live in water, like fiſhes; 
and, laſtly, fome leap, or trail along, like certain rep. 
tiles. This analogy might be even traced much farther, 
by examining, particularly, the ſtructure of their exue. 
mities, mouth, and interior organs, &c. 
Inſects, conſidered as to external appearance, con- 
ſiſt of three parts: an head, a corſelet or breaſt, and a 
belly. 
The form, "JOE and poſition of the bead.” are various, 
It is ſometimes very large in proportion to the bulk of 
the inſet, and ſometimes very ſmall : it is either round, 
or ſquare, or oblong ; either ſmooth, or overſpread with 
ſmall holes, or tuberculated, or covered with hair in 
certain places. On it are obſerved, 1. The antenna, 
placed near the eyes, and conſiſting of ſeveral different, 
articulated, moveable pieces, like a thread, terminating 
either in a point, or in a maſs: the form of the antennz 
is to be always carefully obſerved ; for it affords by its 
varieties, generic characteriſtics: 2. The eyes, which arc 


of two ſorts, either with facets, or in a ſort of net - work, 


ſmooth and ſmall : theſe organs are ſometimes very large, 
and ſometimes ſmall ; their number yaries : ſome inſets 
have only one eye, * are diſtinguiſhed as monocular; 
others, ſuch as the ſpider, have two, five, or eren 
eight: 2. The mouth, which conſiſts either of ſhort, 
corneous Jaws, placed laterally, and moveable towards 
the fides; or of a proboſcis, either longer or ſhorter, 
a lated or ſpiral, &c.; or of a ſimple gap or orifice, &. 


This part is often ar med with {mall moveable appendr 
| ces 


* 


ces, denominated antennulæ or Berben, and mw two 
or four in number. | 

The corſelet is the breaſt of the inſect, placed be "7 
ween the head and the belly. It is ſometimes round, 
ſometimes triangular, cylindrical, broad, narrow, &c. It 
b to be conſidered as a fort of cube conſiſting of fix 
des; and its form is ſometimes regularly cubie. The 
front, or anterior extremity, is hollowed for the recep- 
tion of the head. In flies, for inftance, the juncture of 
the head to the body, at this part, is ſometimes formed 
merely by a thread. The under extremity, again, is 
commonly round, and articulated with the firſt ring of 
the belly; ſometimes it is joined to that part by a thread, 


The upper facet is ſometimes flat and ſmooth, ſometimes 


round, prominent, bearing appendices, tuberculated, and 
terminating in a jutting border: This forms what is call- 
ed the bordered corſelet, thorax narginatus. — The 
wings are faſtened to the poſterior part of this facet. It 
i well known, that molt inſects are provided with wings; 
but that their wings differ amazingly from each other. 
it may be of conſequence, briefly to conſider theſe diver- 
ſties of the ſtructure of the wings of inſects; as natu- 
raliſts have eſtabliſhed on them the leading diviſions 
of their claſſifications of theſe animals. | 
The wings of inſects are either two or four in number, 
inſets having two tranſparent wings, ſuch as the fly, the 
gnat, &c., have always, towards the part where the 
wing joins the body, and under it, a ſmall filament ter- 
minating in a round button, called the balance; and 
covered with a concaye, membranous appendage, called 
the bowl, In many inſects, theſe two wings are very 
ſtrong, twiſted and plaited under hard, corneous, move- 
able ſheaths, called elytra.— Theſe ſheaths are of various 


forms: ſome of them cover the Whole Belly; others are 
cut 
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cut. tranſverſely, and cover only a part of the OY 
| ſome of them are hard; others ſoft: moſt of them hare, 
near the place of their juncture, a fmall triangular piece 
ſoldered to the corſelet, which is called ſcutellum ; others 
want this ſmall piece. Laſtly, a number of inſecis with 
| ſheaths, have the elytra ſoldered ſo as to form ſeemingly 
but one piece, and motionleſs. | 

The wings are often four in number ; ; they are then 
either membranous and tranſparent, as in the dragon- 
fly, the waſp, &c. or apparently ſprinkled with a co- 
loured duſt, which, when viewed through the micro. 
ſcope, proves to be ſcales riſing one oyer another, on the 
wing, as tiles on the roof of a houſe, imbricatim. 
Ihe lower part of the corſelet is irregular in its form: 
it conſiſts of ſeveral pieces glued one over another, and 
bears a part of the legs. — The number of the legs va- 
ries: Many inſects have fix legs; and others, ſuch as 
the ſpider, have eight legs: ſome, again, have ten, 
like crabs; and laſtly, there are ſame which have a {til 
greater number, Wood-lice are obſerved to haye fix- 
teen; and ſome ſpecies of the ſcolopendra have 
from ſeventy to one hundred and twenty on each 
ſide. , According to M. Geoffroy, the legs of thoſe in- 
ſects which have only {ix or eight, are fixed to the cor- 
ſelet; but ſuch as poſſeſs a greater number, have a 
part of them inſerted in the rings of the belly. 

The leg of an inſe& conſiſts always of three parts: 
the thigh—the part next the body, the leg, and the 
rarſus. Beſides theſe, . there is often an intermediate 
piece between the body and the thigh. The tarſus con- 
liſts of ſeveral pieces or rings articulated one with ano- 
ther: the number of theſe rings varies from two to five, 
There are even ſome inſets which have the tarſus lar- 


ger in the fore, than in the hinder legs; which 5 
bliſhes 


0 Sr 


Viſhes an A between the ſtrufure. of theſe {mall 
animals and that of many quadrupeds, which have more 
toes on the fore than on the hinder feet. M. Geoffroy, 
as we ſhall afterwards fee, has aſſumed a' part of this 
character for the baſis of his ſyſtematic diviſion of inſets. 
The tarſus is ferminated by two, four, or ſix ſmall claws, 
and has generally, on the under fide, ſeveral ſmall bruſhes, 
or ſpongy clues, which enable the inſect to adhere even . 
to the moſt poliſhed bodies, ſuch as ice, &c. 

On each ſide of the corſelet, there are obſerved, one 
or two, oblong, oval apertures, called NY by which 
the inſe@ reſpires. 

The third part of the body of an inſect, is the belly. 
It generally conſiſts of corneous rings, or half. rings, in- 
caſing one another. Sometimes, no ſuch rings are ob- 
ſerved, but the belly appears to conſiſt all of one piece. 
Female inſects have uſually larger bellies than the male. 
At the extremity of the belly, are the parts of genera- 
tion: On the ſides, each ring but the two loweſt is per- 
forated with a ſtigma. At the lower part of the belly, 
too, many inſects bear their ſtings ; of which, ſome are 
ſharp-pointed, others ſerrated, and others of an auger 
form.— They uſe them as weapons of defence, and as 
inſtruments for forming cells in which they may depoſite 
their eggs. 

The moſt ſingular phænomenon which inſects exhibit, 
which, more than any thing elſe, diſtinguiſhes them 
from moſt other animals, —is, their paſſing through dif- 
ferent ſtates by a ſort of metamorphoſis, before they be- 
come perfect inſets. Some inſects, —almoſt all thoſe 
belonging to the claſs of aptera, ſuffer no ſuch changes; 
but by far the greater number of theſe animals are ſub- 
ject to them. The inſe& is not of the fame form with 
Its _ when it iſſues from the eps ; it is then a 

worm, 
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worm, PEG: with. or without legs; and, in chis fate 
theſe animals exhibit great di verſitics in the head and 
the rings. In this firſt ſtate, the inſect receives the 
name of /arva : under this maſk, it. cats, grows bigger, 
moves, and changes 1 its ſkin ſeveral times. When it at- 
tains its full ſize, it changes its {kin for the laſt time; 
and is now no longer a. worm or larva, but in a torally 
different form; in which it is known by the names, un. 
tha, chryſalis, aurelia. :. 

M. Geoffroy diſtinguiſhes ny into four different 
ſpecies.— The firſt bears no reſemblance to an animal.— 
Only a few rings are obſerved on its under part; and 
above, only ſome very imperfect marks of antennæ, legs 
and wings. The {kin of this ſpecies of nymphæ i is bard ſed 
and cartilaginous ; and only ſome of its rings are move- mc 
_ able.—Such are the nymphæ of butterflies, c. is 

The ſecond ſpecies of chry alis exhibits the parts of M. 
the perfect animal, wrapped in a very thin ſoft ſkin— 
Like that of the former ſpecies, it is immoveable. In- Wit 
ſects with caſes, inſects with four naked wings, and in- har 


ſects with two, paſs through this ſtate. affe 

The third ſpecies diſplays the parts, fairly unfolded, mo 
very conſpicuous, and moveable.— Such are the chryſa- mir 
lides of gnats, and inſects which, in the firſt n pats lon 
their life under water, | 1 

Laſtly, the fourth ſpecies conſiſts of thoſe which in mea 
the form of the body, their legs, and antennæ, reſem- duſt 
ble the perfect inſet. Theſe nymphæ walk and cat: WW for 
the only difference between them and perfect inſects, fly. 
is, that they want wings, and are incapable of genera- T 
tion.— The nymphæ of the dragon-fly, the bug, the nale 
graſhopper, and the cricket are of this ſort. Maye 

Inſects, like other animals, were not diſtinguiſhed by vide 
ancient naturaliſis otherwiſe than by 20 ſituations in which hic 


the 


. 


# 


they ;nhabized.. Before L no philoſopher had 


attempted a ſyſtematic arrangement of them, in which 
| they might be diſtinguiſhed by certain characters. The 


firſt claſſification of inſects was formed by that naturaliſt. 
After him, M. Geoffroy attempted a more accurate claſ- 


| {fication of them. His diviſion of inſects into ſections 


and genera, is. a maſter-piece of preciſion and perſpicui- 
y: It is this naturaliſt's ſyſtem which we have adopted. 
M. Fabricius has ſince attempted a diviſion of inſects, by 
the form of the jaws. 

M. Geoffroy divides inſects into ſix ſections, accord- 
ing to the number, the ſtructure, or the want of the 
wings. The firſt ſection contains coleoptera, or thoſe in- 
ſects which have their wings covered with caſes. Their 
mouth is formed by two lateral and corneous jaws, and 
is the ſecond general characteriſtic of this ſection. The 
May-bug diſplays theſe two characteriſtics. 

The ſecond ſection, the . hemptera, whoſe upper 
wings are either ſomewhat thick and coloured, or half 
hard and opaque ; but in this ſection, the wings do not 
afford ſo certain and conſpicuous a charaQeriſtic as the 
mouth. The mouth is a long, acute trunk, which ter- 
minates, below, between the legs. To this ſection be- 
long the wood-bug, and the balm - cricket. 

The third ſection conſiſts of tetrapterous inſects with 
mealy wings, whoſe four wings are coloured by a ſcaly 
duſt, which have a trunk, ſometimes longer, ſometimes 
ſhorter, frequently ſpiral ; as, for inſtance, the butter- 
fly. Linnæus calls theſe inſects lepitoptera. 

The fourth ſection conſiſts of tetrapterous inſets having 
naked WINGS, Their four wings are membranous : they 
have hard jaws.—Such is the waſp. Linnæus has di- 
vided theſe inſets into two orders: The nevroptera, 


Thich have no ſting on the anus, and have their wings 
e 
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divided by nerves ;/ and the POT AER which Big 
no ſting at the anus, and have membranous wings, bir 
no very diſcernible nerves in them. 4 

The fifth ſeclion confiſts of dipterous inſects, or inſets 
with two wings. Their mouth is generally of a trunk 
form; and, at the root of. the wing, they have ſmall 
buttons, ſerving as balances, and bowls covering them. 

Laſtly, in the ſixth and laſt” ſection, are ranked the 
aptera, inſets deſtitute of * 1 as the ſpider, the 
louſe, &c; _ 

Beſides theſe primary Aide M. Geoffioy has ch 


' bliſhed ſome others, to aſſiſt the collector of pea 


(See Table VII.) 

Although ſeyeral celebrated natüfaliſts habe, face M: 
Geoffroy, turned their attention on the hiſtory of in- 
ſects; and although M. Fabricius has publiſhed a new 
ſyſtem of the claſſification of inſects, in which the cha- 

racteriſtics are taken from the organs with which they 
receive their food; yet I have prefetred M. Geoffroy's 
iyſtew, which, as it contains fewer genera and ſpecies, 
is far from being ſo complicated and Feten as that 
of M. Fabricius. 


ARTICLE VIII. 


Of erm. HELMINTHOLOGY: 
"ORMS are ſoft animals, very different in form fron 
inſets, with which they have been, by many b. 


turaliſts, confounded, and far from being ſo perfeflf 
organized, 


oF 


the conformation of their members does not reſemble 
that of inſects, nor are they liable to paſs through dif- 
ferent ſtates. Few of them are known to have organs 


formed ; and they are all. . :thed $4 8 5 want of 
feet and ſcales. - 
The claſs of worms is thee: molt numerous, * the 


organized bodies, either dead or living, in which worms are 
not found. Moſt naturaliſts have arranged worms and 


heart and blood - veſſels; but no ſuch organs have been 
obſerved in polypi. 


gaged, are to be carefully diſtinguiſhed from the larvæ 


worms on account of their form. Their head has a 
jaw; their legs are more or leſs numerous, but gene- 
rally about ſix; and theſe: parts afford characteriſtics by 
which they may be diſtinguiſhed. | 

| Worms are very much diſpoſed to motion : moſt of 
them are fond of moiſture, and ſeek after it. In ſome, 


noſtly hermaphrodites.—Such as have heads, have upon 
them two moveable horns, which they can draw inwards, 
ad which are called fentacula. It appears, that almoſt 
al worms, when mutilated, reproduce the parts which 
hey loſe.— This ſhews their organization to be very 
imple; and in this particular, they reſemble polypi. 
This claſs of animals may be divided into four ſections: 
The firſt containing naked Wm the organization of 
Yor, HL. ; s | Which 


3 They 3 properly ſpeaking, no mouth; 


leaſt known of all the claſſes of animals. There are fer 


polypi under one claſs. They might perhaps be better | 
ſeparated ; as they are widely different in reſpect to their 
interior ſtruQure and . habits Moſt worms have a 


of inſects, which have likewiſe received the name of. 


tie form of the head is not very perfect; and they are 


for generation : Moſt of them have no head, regularly 


The worms on which our attetition is at preſence. en- 


. — es me — 
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which is beſt known, and which, in this property, neu 
Iy reſemble other animals.—In the ſecond ſection, w 
may arrange worms with a teſtaceous coyering,—{hel, 
worms. The organization of theſe is not ſo well knom 
as that of the former claſs; but M. Adanſon's reſearch: 
es have ſhewn their ſtructure to be nearly the fame with 
the ſtructure of naked worms.—The third ſection may 
comprehend worms having a cruſtaceous covering. O 
theſe, the organization is leſs known than that of eite 
of the two preceding ſections; nothing but their exter- 
nal form, and the ſtructure of their mouth having ber 
yet examined.—The polypi belong to the fourth ſedtion, 
— Many naturaliſts have already employed themſelves a 
the ſyſtematic diviſions of theſe different ſections. In the 
diviſion in the eighth table, we have followed Liſter 
ee Klein, Ellis, Pallas, D*Argenville——{Se Ta 
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SECTION IL 


of the Function of 2 from Man to the 
— | 


* 


E characteriſtics of living, organic bodies are, as we 
have already obſerved ſeveral times, the different func- 
tions which they perform with their organs. Theſe we 
hare conſidered in vegetables and, the order which we 
have obſerved, requires us to conſider them alſo in ani- 
mals. x 
The department of medicing to which it belongs to 
examine the functions of animals, is Phyſiology. This 
Taluable ſcience ſhould not be confined to man; it ſhould - 
be extended to all animals: And in this light are we go» 
ng to take a haſty view of it at preſent, 


F 


Ya. ns 


I.̃he functions of animals may be reduced to the fal. 
„„ cc cr 
1. Circulation. 
2. Secretion. 
3. Reſpiration. 
4. Digeſtion. 
5. Nutrition. 
56. Generation. 
85 
8 


Irritability. 
8. Senſibility. 8 
Theſe different functions belong to man, quadrupeds, 
ceetaceous animals, birds, oviparous quadrupeds, ſerpentz 
fiſhes, inſets. Worms and polypi are not capable of 
them all; and the other claſſes diſplay them in different 
degrees, V 


ARTICLE FIRST, 


Of Circulation, 


CIRCULAT ION is one of the firſt functions of ati- 

mals: it is the function by which life is maintained: 

when it ceaſes, the animal immediately dies: the or- 

gans employed in it are the heart, the arteries, and the 
veins. | 5 

l The 
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The heart is 2 8 Ante with two cavities a its 
bottom, which are called ventricles. Immediately under 
it are two bags, called auricles. Out of the left ventri- 
cle, there proceeds a large artery, which is called the 
airta, and diſtributes the blood through the whole bo- 
dy, Another artery, equally large, likewife proceeds 
from the right yentricle : this is called the pulmonary 
artery, becauſe it ſpreads, in ramifications, through the 
lungs, The right auricle receives the blood as it re- 
turns from its circulation through the whole body, by 
the two vens caua. This fluid paſſes from the right 
auricle into the right ventricle. From the right ventri- 
de, it iſſues into the lungs, through the pulmonary ar- 
tery. Through the pulmonary veins, it proceeds into 
the left auricle: it paſſes thence into the left ventricle z 
and from the left ventricle; by the aorta, n the 
whole body. ” | 

This motion, which proceeds- in is manner in the 
human body, forms two ſorts of circulation; - circula- 
tion through the whole body, and the circulation in the 
lungs. The latter was known before the former. The 
J eeneral circulation 1 Was diſcovered by Harvey, an Ea 
phyſician, | | 

In cada cetaceous i and birds, this func- 
tion is carried on preciſely in the ſame way as in man. 
In fiſhes, the heart has only one ventricle; and, in them, 
| the lungs, or gills, do not receive the blood through a2 
| particular cavity in the heart. In reptiles, this function 
k performed in the fame way as in fiſhes, In inſectu 


16 fol. 


ape 


Ppents, 
ble of 
ferent 


FF ani- nd worms, the heart conſiſts of a ſeries of knots, which 
ined: contract, one after another: their veſſels are very ſmall, 
je or- nd their blood cold and colourleſs. Polypi have nei- 
ad the Ui der a heart nor blood - veſſels: In them, this function is 


Ss : catried 


„%% eee, 


Carried on in a more imperfect m manner chan eren in We 
9 | 50 


ARTICLE BH. 


Of Secretion, © 


ECRETION is a function by which there are ſepars- 

ted from the blood, in different organs, Juices de- 
ſigned for particular purpoſes, ſuch as the bile in the 
liver, &c. This Function is one of the moſt - general 
among animals: it takes place through all the claſſes; 
but we cannot deſcribe it as it is performed in them al, 
without running into too tedious & detail of *particulars, 
We ſhall only obſerve, therefore, that, in all animals in 
_ which a real circulation is carried on, ſecretion is regu- 
lated by the ſame laws as in the human ſpecies ; and ap- 
pears to take place even in moſt of thoſe animals which 
Have no heart. Beſides that analogy which muſt necel- 
fariſy ſubſiſt berween man and ſuch animals as are pol- 
ſeſſed of the ſame organs, in reſpect to the function of 
which we are now ſpeaking; almoſt every different clal 
of animals has peculiar ſecretions which are not obſerr- 
able in the human ſpecies :—ſuch are the ſecretions of 
muſk and civet, among quadrupeds ; of the white of tht 


Whale, and ambergriſe, among cetaceous animals; b+ 
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dad juice * hich birds dreſs their feathers ; of 


be virulent humour of the viper; of the glutinous fluid 


of the ſcales of fiſhes; of the acid and acrid juices of 
the bupreſtes, ſtaphylini, ants, and waſps, among in- 
ſefts; of the-viſcid mucilage of ſnails ; of the colouring 
juices of purple ; and of many others, which.come to be 
taken notice of under the Batturdl * of che different 
ſpecies of animals, | : 


ARTICLE I 


Tt „„ 


; ESPIRATION, confideted as it wk lacs in all ani⸗ 
mals in general, is a function which brings the 
blood into contact with the fluid in which they live. 
For this purpoſe, man and quadrupeds are poſſeſſed of 
an organ called the Jung. —It is a collection of hollow 
reſicles, which are nothing more but ramifications of a 
membranous and cartilaginous duct, called the tracheal 


artery, and of the blood - veſſels, which, with their rami- 


fications, form a great many areolz on the ſutface of the 
pulmonary veſicles. Theſe veſicles and veſſels are ſup- 
ported by a looſe and ſpongy cellular texture, which 


forms the parenchyma of the lungs The air, when 
1 4 | Oy 
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atmoſphere combines with the carbone diſengaged from 
the blood, and thus forms carbonic acid, which, toge. 

ther with azotic gas, is exhaled. The matter of hear, ſepa- 
rated from the vital air of the atmoſphere, combines 
with the blood, and reſtores to it 'the bn pertie which it 
has loſt By circulation through the body. 


ſame manner: Only, as in theſe animals there is a di- 


capable of remaining for ſome time without reſpita - 
tion. 


Way as in the above mentioned animals; but its influ- 


are hollow, but contain no marrow,—by a duct which 


chat the air paſſes from the lungs of birds into the bones 
of their wings. And this fluid being rarefied by the 


butes greatly to their flying. 


valves, called opercula, ſupported by the bronchial 


inbated, diſtends. theſe veſicles. - | The, oxigene of the 


In cetaceous animals, this function is naformes'; in the 


rect communication between the two auricles, they ate 


= In birds, efiraon' is * mich. in the ſame 


ence extends much more through the body. Anatomilts 
have diſcovered, in the belly of birds, ſpongy veſicular 
organs, Which communicate. with their lungs ; and the 
lungs again extend to the bones of the wings, which 


riſes from the upper part of the breaſt, and opens into 
the upper and inflated part of the os humerus. This 
noble diſcovery, which was made by M. Campen, ſhews, 


heat of the body, renders them "7 light, and contre 


Fiſhes have, inſtead of lungs, gills or bronchiz 
"Theſe organs conſiſt of membranous fringes, diſpoſed on 
an arcuated bone, and full of blood-yeſſels. Water en- 
ters by the mouth, paſſes among the fringes, feparating 
them from one another, prefles upon, and agitates 
the blood, and paſſes out by two lateral aperture 
behind the head, on which are two moveable oſſeous 
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membrane. Duverney imagined that the : gills ſeparated 


the air contained in the water. M. Vicq d' Azir, who - 
has employed himſelf a good deal on the anatomy of 
fiſhes, is of opinion, that, in their gills, water acts the 
ſame part which air does in the lungs of other animals. 
One thing certain is, that, as theſe animals do not re- 


ſpire” air, or produce from it carbonic acid, their blood 
iz not of the ſame degree of heat which that elaſtic fluid 


each ſide, 3 number of other ſmaller ducts communicate 
and theſe terminate, one on the outer ſide of each ring, 


| by ſmall orifices, called ſigmata. The ſtigmata rather 


appear to be deſigned for the expiration of a particular 
elaſtic fluid ; for inſects do not die immediately in vacuo; 


but when the ſtigmata are cloſed up, they are thrown 
into convulfions, and die in a few feconds. The organi- 


zation of worms is {till more imperfect. Polypi are not 
known to reſpire at all: in this function, therefore, they 


are more 8 than vegetables, in Which tracheæ 


have been found. | 


| Refpiratiom. 4 


communicates to the blood. of animals which reſpire 
n. F 3 1 
Inſects are deſtitute of lungs. They have two ducts, 

or tracheæ, extending along the back, with which, on 
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JIGESTION i is «the ſeparation of the nutricions mat: 


ter contained in food, — and its abſorption by certain 
veſſels, called chyliary. It takes place in a duct running 


between the mouth and the anus, which, in the human 


body, is dilated towards the upper part of the abdomen, 
The part dilated, is called the ſomach, or ventricle, 
The alimentary canal then becomes narrower, and i; 
wound into what are called the znte/tines, This long 
tube, conſiſting of muſcles and membranes, is intended 
to detain the aliments till all the nutritious matter be cx- 
tracted from them. There are alſo other glandulous or- 
gans ſituated round the ſtomach, the purpoſe of which 
is to prepare fluids for ſtimulating the ſtomach and in- 
teſtines, and to extract tke nutritious part of the al: 
ments. Theſe organs are the liver, the ſpleen, and the 
pancreas. The bile and the pancreatic juice run into 
the former inteſtine called the duodenum, and mix with 
the aliments: Before that mixture takes place, the 


aliments are diſſolved in the ſtomach by the gaſtric 
Juice. 


The 
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The 


form of their teeth, ſtomach, and inteſtines. 


The primary nieſtines through their whole W 
are filled with the orifices of veſſels, the buſineſs of 
which is to carry off the chyle. Thoſe! veſſels: convey. 


| it into the lumbar, and the thoracic duct; and the chy- 


Jary fluid is thus diſcharged into the left ſubclaviar vein; 
where it mixes with the blood. Such are the me- 
chaniſm and the phenomena of digeſtion in the human 
Quadrupeds differ widely from one another, in the 
| Some of 
theſe animals, as, for inſtance, the philodotus and the 
ant-eater, are without teeth, and eat nothing but ſoft 
aliments. Others, ſuch as the tatou and the ſloth, have 
only the molares. Some, fuch as the elephant and the 
ſca- cow, have both the molares and the canine teeth. 
Laſtly, moſt quadrupeds have three ſorts of teeth - mo- 
lares, canine, and inciſory. What is moſt ſtrikingly re- 
markable in the diverſiſied ſtructure of the teeth, as has 
been remarked by Ariſtotle, Galen, &c. is, that there 


| exiſts, invariably, a relation between the number and 


polition of the teeth, and the form of the ſtomach. _ 
All quadrupeds hating inciſory teeth in the two jaws,— 

the horſe, the ape, the ſquirrel, the dog, the cat, &c., 
have only a membranous ventricle, like that of the hu- 
man ſpecies. Anatomiſts call theſe animals monogaſtrice 
In them, the function of digeſtion is performed in the 
ſame way as in the human body —Quadrupeds having 
inciſory teeth only in the under jaw, are polyga/tric and 
ruminating, — ſuch are the camel, the camelopardalis, 
the buck, the ram, the cow, the ſtag, and the kid. 
Theſe quadrupeds are generally biſulcar and horned; 
they have, all of them, four ſtomachs. The firſt is call- 
ed, in the cow, the paunch : it is the largeſt, and is di- 
nded i into other four bags, It, together with the ſe- 
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AS cans, Abich opens -Jned ahi 94 by bade de 
receiyes the aliments.— In theſe organs, herbaceous ali- 
ments are dilated, and air rarefied : theſe ſtimulate the 


nerves, and thus produce an anti · periſtaltic 
Which throws them back into the cſophagus al * 


* 
. 
1 = 
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mouth, where they undergo. a new comminution by the 
dentes molares; and being reduced into a ſort of ſoft 


' paſte, they are again ſwallowed, and, together with the 


drink of the animal, conveyed into the third "ſtomach, 
the omaſus, through a ſemi- canal extending between the 
eſophagus and that ventricle. Laſtly, from the omaſus 


they are conveyed into that ventricle, which, in calyes, 
js called the rennet- -bag, and there. thoroughly di. 


geſted. —The inteſtines of ruminating animals are _ 
much larger than thoſe of monogaſtric quadrupeds. The 
mechaniſm with which ceraceous animals are provided 


for this function, is e like that of * qua· 


drupeds. 


Birds differ from one it in the Wan of the 


ſtomach: in ſome, it is membranous, —in others, muſ- 


cular. Thoſe poſſeſſed of the former characteriſtic, 
which may be called hymenoga/iric, are carnivorous: 


All birds of prey belong to this ſpecies. Their ſtomach ' 
Contains a very powerful juice, capable even of reducing 
bones to a ſoft ſubſtance, according to Reaumur's expe- 
riments: their bile is likewiſe very acrid.—The ſecond, 
which merit the name of myogaſtric, live only upon 


grain: their ſtomach conſiſts of 'a quadrigaſtric mulcle, 
covered with a hard, thick membrane, ſuitable for 
trituration. Theſe birds have likewiſe a + double cæ- 
cum. 

Fiſhes . a ee 3 of an aha 
form, -with a good many appendices : their inteſtines are 


* ſhort. They have a liver but no pancreas 
|  —Repties 


pope mon, Þ 


3p FSK S 


— Reptiles diſplay - the ſame internal ſtructure : their 
ſtomach is capable of an amazing diſtenſion. Serpents 
bare been often ſeen to ſwallow whole animals, much 


ray larger than themſelves. _ 1 . 
. Inſects have a ſtomach and inteſtines, regularly orga- 

d the nized. Swammerdam and Perrault affirm, that a parti- 

y the cular ſort of cricket has four ſtomachs ;—thar is, one 

1 large ſtomach divided into four bags, as appears when 


the animal is difleted, —The ſtomach of worms is very 
irregularly formed: they have alſo ſmall inteſtines.— 
The polypus feems to be nothing but ſtomach ; for it 
digeſts very faſt, The ſame orifice ſerves it both for 
mouth and anus. 7 | | 


Of Nutrition. 


NUTRITION is the conſequence of digeſtion and 
circulation. As the ſolids are always ſuffering a 


> for los by the motions which they carry on, they need to 
c- be repaired; and this reparation they receive from the 
| function of nutrition. — In the firſt period of the life of 
blong i de animal, they grow larger; and the animal increaſes 


i fze, The cellular tiſſue is uſually eonſidered as the 
gan of this function, and the lymph as the humour 
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from which the ſolids derive that ATTY which they 


need. It appears, however, that each organ is Nou- 
riſhed with a matter peculiar to itſelf, which it ſeparate 


either from the blood or from the Iymph, or from ſome 


other fluid. The muſcles, for inſtance, are nouriſhed 
by a fibrous matter which they ſeparate from the blood: 


the bones extract from it a calcareous phoſphoric ſalt, 
and a lymphatic matter; the pure lymph dries into 


plates in the cellular texture: concreſcible oil, depoſited 
in theſe, produces the fat. Every different part of the 
body is nouriſhed in a way peculiar to itſelf : the nutri- 
tion of each of theſe parts is truly an act of ſecretion, 


This function is carried on in quadrupeds and cetaceous 
animals, preciſely in the ſame way as in man: In birds, 


fill in the ſame way; in fiſhes much ſlower, — and they 
therefore live very long. In general, the flower the 


nutrition and growth, the longer i is the life of the ani 
mal. 


There is nothing peculiar in the 3 in which this 
function is carried on in inſects. They grow only in the 
form of laryæ; but not when chryſalides or perfect in- 
ſets, Swammerdam and Malphigy have ſhewn, that 
the larva contains the perfect inſect, fully formed, under 
a number of ſkins;—the caterpillar incloſes the butter- 
fly, with its feet and wings folded. | 

In worms and polypi, nutrition is carried on in the 
cellular tiſſue ; and in vegetables, likewiſe, by means of 


the c cellular. and weben tiſſues. 
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birds, ENERATION, conſidered through the whole ani- 

d they mal kingdom, is performed in many various ways, 

er the la moſt genera there is a diſtinction of ſexes, and copu- 

he an: lation is requiſite for the production of the ſpecies 
ſuch, for inſtance, is the law with reſpect to 9 qua- 

ch this WWF drupeds,. and cetaceous animals. - 

in the The females of quadrupeds have a matrix WY into 

fect in- two cavities, uterus bicornis, and a greater number of 

1, that i tcats than the female of the human ſpecies: they are not 

under BN ſubject to the menſtrual flux: moſt of them produce ſe- 

butter · veral young at one time, and the period of their gelta- 
tion is commonly ſhorter. Several of them have a parti- 

in the BY cular membrane, for receiving the urine of the foetus : 1 

cans 0! Wil it is called allantoides. | 


The manner of generation, in birds, is very Aire, 
The males have a very ſmall genital organ, not perfora- 
ted, and often double. In the females, the vulva is 

WH vlually ſituated behind the anus: they have ovaria, but 

R T 1» BF do matrix, and a duct through which the egg is convey- 

d from the ovaria into the gut: this duct is called the 
midudus, Phyfologitly who have examined the phæ- 
namena 


Fats with reſpect to the egg, both fecundated, and not 
fecundated. Malphigy and Haller have made the moſt 
important of theſe diſcoveries. Haller found che puller 
fairly formed in eggs not fecundated. © 

Copulation does not take place among fiſhes. | The 
female depoſites her eggs on ſand, and the male paſſing 
over them, impregnates them with his ſeminal liquor, 
which is no doubt neceſſary for their fecundation. Af. 
ter a certain period, theſe egg butt,” and emit the 
young fiſhes. 

The males of various 1 of oviparous enn 
have a double or forked organ for generation. Of ſer- 
pents, the viper is the only viviparous ſpecies. 

Inſects alone diſplay all the varieties with reſpe@ to 
this function that are obſervable among other animals: 
ſome ſpecies exhibit the diſtinction of ſexes among indi- 
viduals, — this, indeed, is the cafe with the greateſt 
number: in other ſpecies; reproduction takes place ei- 
ther with or without copulation, —as in the vine-fretter: 


an inſect of this ſpecies, incloſed by itſelf in a glaſs, pro- 


duces à great number of young. M. Bonnet has fully 
eſtabliſhed the truth of this fact, by a ſeries of experiments 
_ proſecuted with the utmoſt care. The genital organ of 
male inſects is concealed in the belly. When the extremity 
of that part of the inſect's body is gently preſſed, the 
organ appears. It is uſually accommodated with two 
ſmall arms i holding the female. The fituation of 
this organ is \ :ry much varied: it is ſometimes on the 
upper part of the belly, near the breaſt, —as in the fe- 
male of the dragon-fly, /ibellula ; at other times, it is 
ſituated at the extremity of the antenna,—as in the male 
ſpider. Inſects multiply prodigiouſly, and are almoſt all 
— excepting the wood · louſe. | 
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| the characteriſtics of both ſexes; and copulation is 


double, as may be obſerved of the earth worm and 
the ſnail. 

M. Adanſon adds, that bivalyular ſhell worms ate 
deſtitute of organs of generation, and reproduce the 
ſpecies without copulation. Theſe worms are viviparous. 
—Univalyular ſhell worms are oviparous : the' young, 
whether they iſſue from an egg, or immediately from the 
belly of the mother, have the ſhell ready-formed from 
their birth. _.. | 

Polypi are the moſt Guculer animals with reſpect to 
generation. They produce by ſhooting off lips — When 
a polypus attains its full growth, it ſhoots out, as it 
were, a ſmall branch, which is ſeparated from it, and 
fixes on any. contiguous body; where it continues to 
grow till it have nearly gained its full ſize. Polypi, in 
ſhort, are produced from one another, much in the 
fame way as branches ſpread from the trunks of 
trees, 

We know _ the more apparent phænomena of g6e | 
teration—All the ſyſtems which have been formed to 
explain that myſterious operation of nature, are attended 
with inſuperable difficukies. Accounts of them may be 
found in Haller's Phyſiology, Maupertuis's Venus Phy- 
fque, and Buffon's Natural Hiſtory.— M. Bonnet, in his 
Reflections on organized Bodies, has ſaid more on this 
ſubject than almoſt any other perſon SIE s fyſters 
8 I and deſerves to be read. | 
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RITABILITY is a property of certain organs, called | 


muſcles, by virtue of which they contract, when ated 

upon by the contact of any ſtimulus.— M. Haller bas 
given a very good account of the doctrine of irritabiliry, 
The muſcles of man, quadrupeds, cetaceous animals 
and birds, reſemble each other. They are all | equally 
red, and' conſiſt of fibres united in bundles of different 
forms, covered with ſilver-coloured membranes called 
@poneuroſes, and terminating in flat or round cards called 
tendons. | | 
Ihe muſcles of fiſhes are white. and much 1 more irri 
table than ſach as are red. The muſcles of ovipatous 
quadrupeds and ſerpents are {till more irritable; and in 
theſe animals the irritability remains long after the death 
of the animal. This laſt property appears to be com- 
mor to all cold-blooded animals ; but thoſe whoſe blood 
is hor, ſeem to lofe the irritability of "_-_ muſcles Wit 
becomes cold. 
The muſcles of inſets are within the bones, which 

are hollow and of a corneous nature. This ſtructure i 
very diſcernible in the thigh bone of the great green 
graſhopper, and alſo in the crab. 
The muſcles of worms are very pale and irritable: 
they are even very ſtrong, —eſpecially in thoſe worm 


which have a ponderous ſhell to move. „ 
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Polypi are very irritable ; they contract into a found 
point they move their arms with amazing agility, and 
fold them very readily. Their ſtructure, however, does 
not appear to be muſcular. | 5 

It is their irritability which renders animals capable 
of moving from one place to another, and performing 
ſuch motions as are neceſſary, that they may remove 
hurtful things to a diſtance, and procure what they 
need. The hiſtory of theſe motions is therefore refer- 
able to the hiſtory of this function. Standing and walk- 
ing, leaping, flying, the pace of reptiles, and ſwimming; 
are 4 combination of actions which depend on the muſ- 
cular contractions of animals. Were we to enter into a 
minute detail of them, ir would be neceſſary to conſider, 
in the human ſpecies, with reſpe& to ſtanding, - the 
muſcles which ſerve to extend the thigh ; with reſpect to 
leaping, the extremities, the form of the body, the 


| length and acuteneſs of the countenance, and the lateral 


compreſſion of the thorax, in quadrupeds ; with teſpe& 
to flying, =the ſtructure of the feathers, the breaft< 
bone, the pectoral muſcles, the bill, the tail, and the in- 
terior texture of the bones, in birds. It would be no leſs 
neceſſary to conſider the muſcular rings, and the ſcales 
or tubercles which reptiles have inſtead of feet; in fiſhes, 
the form of the body, the ſtructure of the fins; the 
ſtructure of the air-bladder, and its communication with 
the ſtomach ; in inſects, the ſtructure, the number, and 
the poſition of the legs, the appendices of the tarſt, the 
form, the poſition, and the nature of the wings, and of 
thoſe organs which nature has given them to balance 
themſelves in the air, &c. But it is enough for us at 
preſent to have pointed out the importance of ſuch re- 
ſearches, and that they are highly worthy of the atten- 
ton of the phyſiologiſt, _ - 3 
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| the top of the glans, &c., it takes a different form; and 
in other Pplaces,—as on the naſal membrane of Schneider, 
it is ſpread out in long filaments, ſoft and flat, 

The brain of the human ſpecies is larger, and better. 
organized than that of any other animal: it is the ſeat 
of thought. In quadrupeds, it is much ſmaller; but 
their nerves are more ſenſible ; and their ſenſes, parti- 
cularly the ſenſe of ſmelling, more acute, — the organ 
of this ſenſe being very much dilated, and, as it were, 
multiplied, by the number of the ethmoidal plates. The 
{kin being thick, and covered with hair, is, on that ac- 
count, not poſſeſſed of great ſenſibility. The taſte of 
theſe animals is very delicate, 

The brain of cetaceous animals is exceedingly call; 

in comparifon with the fize of the body: it is encom- 
paſſed by a thick, oily fluid: their ſenſes are obtuſe. 

The brain of birds is not of the ſame ſtructure, nor, 
has it the ſame folds, canvexities, and concavities with 
that of the human ſpecies and quadrupeds. The beau- 
tiful ſtructure of the eyes of thoſe animals; their thick 
and cartilaginous ſclerotica ; the membrana Pang or 
interior eye-lid, moved by particular muſcles; the bulk 
of the cryſtalline and vitreous ſubſtances ; the bag of 
black matter, at the extremity of the optic nerve ; the 
brilliant cruſt which coats the choroides ;—all theſe to- 
gether, diſplay a very complicated organization, and. 
ſew, that nature has taken extraordinary pains to ren- 


der the powers of viſion of theſe animals keen and pier- 


cing; and thus enable them to diſtinguiſh their prey at 
«diſtance, and avoid the dangers to which they are expoſed 
by the rapidity of their motion in flying: In a word, to favour 
the agility and activity of motion, which ſeem to be the 
peculiar prerogatives of theſe animals. Their hearing 
i; not ſo * as their ſight, They do not appear very 
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capable of diſtinguiſhing either the taſte or the mel. of 
aliments. The fituation of the noſtrils, and the hard 
membrane which covers che bill, account for theſe phæ. 


nomena. 


Reptiles have but very little ſcaſibiliry. Their brain 


is very ſmall: there are no knots on their nerves: their 

ſenſes, in general, appear to poſſeſs but very little adi. 
vity. Yet Meſſrs Klein, Geoffroy, and Vieq d'Azyr, 
haye obſerved the internal ſtructure of both the eye and 
ear of theſe animals to be . beautiful and regy- 
lar, | 
The brain, in fiſhes, is very fmall ; and the cranium 
is filled with a mats of oily matter. Their ſenſes, eſpe. 
cially thoſe of fight and hearing, are very acute. The 
conformation of the organ of hearing, in fiſhes, is very 


regular,—as has been obſerved by Meſſrs Klein, Geof. 


froy, Camper, and Vicq d' Azyr.— Thoſe naturaliſts why 
took fiſhes to be deaf, were miſtaken. 

Inſects have no brain; but they have ſpinal marrow, 
of a cylindrical form, and full of knots, which runs 

through the whole length of the body. Nervous fila 

ments ſpread out from that marrow, and accompany the 

diſtribution of the tracheæ.— Of the organs of ſenſation, 

none but the eyes are known in inſets. Swammerdam 


deſcribes an optic nerye, under the cornea of the eyes | 


of inſects that are reticulated, which is there diſtributed 
into filaments equal in number to the membranes of the 
rericuſum. We know not whether they haye an organ 
of hearing. 

The organs ; of fenfation which haye been obſerved in 
worms, are ſcarcely more numerous. Swammerdam 
found in the ſnail, a brain with two lobes and more- 
able,—eyes, ſometimes at the baſe, ſometimes on the 


top of the rentacula,—and an optic nerve, capable of 
contraction 
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contraction as well as theſe horns. M. Adanſon tells us, 
that the eyes are ſometimes wanting in Worms, or at 
leaſt covered with opaque ſkin. | 


As to polyp! ; they have no organs of Kunde and 


jet they ſeem to have a ſort of predilection for light. 
Man, therefore, poſſeſſes the function of ſenſibility in 
a much more eminent degree than any othgr animal. 


This is what peculiarly diſtinguiſhes him, and entitles 


him to be ranked at the head of the animal creation. 


—The legiſlator, the philoſopher, and the phyſician 


ſhould be intimately acquainted with every PR re- 
ative to this function. . 
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Of the Nature of Mineral Waters, and the Methods 
© of analyſing them 


FTER having conſidered all the bodies belonging to 

the mineral kingdom, and examined their phyſical 
properties, it ſeems proper to introduce, in this place, 
the hiſtory of mineral waters; for, as theſe fluids gene- 
rally hold, in ſolution, avrene, Tlie. and metallic mat- 
ters, either together or ſeparately, it would have been 
impoſſible to make the reader underſtand their nature 


and compoſition, without making him previouſly acquaint- 


ed with the nature of the principles by which they are 
mineralized. Another advantage ariſing from our intro- 
ducing, in this place, the account of mineral waters, is, 
that it may here ſerve as a ſort of recapitulation of what 
has been faid of minerals in general; as their principles 
muſt be taken notice of, in copſidering the manner of 
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CL Definition and Hiſtory f M ineral 77 . | 


ATERS holding: minerals in . are called 
mineral waters. But as all water, in a natural 
ſtate, is impregnated, either more or leſs, with ſome mi- 
neral ſubſtances, - the name, mineral waters, ſhould be 
confined to ſuch waters as are ſufficiently impregnated 
with mineral matters to produce ſome ſenſible effects on 
the animal economy, and either to cure or prevent ſome 
of the diſeaſes to which, the human body is liable F. 
On this account, theſe waters might be, with much more 
propriety, called medicinal waters,—were not the name 
by which they are commonly known too firmly eſtabliſhed 
by. long ule. 
The firſt knowledge which mankind acquired of mi- 
neral waters, was, like the other branches of human 
knowledge, obtained by accident. Their having acci- 
dentally produced beneficiabeftets on the health of peo- 
ple who made uſe of them, was, no doubt, the firſt cauſe 
which occaſioned: them to be diſtinguiſhed from common 
waters, The philoſophers who turned their attention 
upon them, conſidered only their ſenſible qualities, 
colour, gravity. or lightneſs, taſte and ſmell, Pliny took 
notice of a great many different ſorts of water, diſtinguiſh- 
ed either by conſpicuous phyſical properties, or by the 
uſeful effects which they were capable of producing. 
| But 


It is to be obſerved, that though waters contain no mineral 
principles which can be diſeovered by analyſis, they may yet pro- 
duce ſenſible effects on the animal ceconomy. For this purpoſe, 
they need only to be very light and active, and of an hotter tem- 
perature than common water. Such are the waters of Plombieres, 
| 3nd Luxeuil, which differ only in temperature from common water. 


tis chemiſt on thoſe waters. 
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But it was only in the ſeventeenth. century that people 
began to think of examining the principles diſſolved in 
theſe waters, by ſubjecting them to chemical proceſſez. 
Among the firſt who attended to this object, was Boyle, 
who, in the account of his i ingenious experiments on co- 
lours, publiſhed at Oxford in the year 1663, mentions 
various re- agents, which, when poured into water, ſhey, 
by the alterations which their colours ſuffer, what ſub- 
ſtances are diſſolved in the water,—-The Academy of 
Sciences, ever ſince their inſtitution, have been highly 
ſenſible of the importance of the analyſis of waters; and 
in the year 1667, Duclos engaged in an examination of 
the different mineral waters in France. Among the 
| earlier Memoirs of that Society, are the experiments of 
Towards the end of the 
ſeventeenth century, Boyle engaged, in a more particular 
manner, in examining mineral waters; and in the year 
1685, he publiſhed a work on the fubjeR. . Boulduc, in 
the year 1729, Publiſhed an account of a proceſs for 
analyſing mineral waters, greatly preferable to any of 
thoſe which were commonly in uſe before that period: 
He directed to evaporate the water under examination; 
and, during the progreſs of the eyaporation, to ſeparate, 
by a filter, the ſubſtances depoſited. | 
Various celebrated chemiſts have ſince been ſucceſsful 
in reſearches into the nature of mineral waters. None 
of them has failed to make important diſcoveries con- 
cerning the different principles contained in thoſe fluids. 
Thus Boulduc diſcovered in them, natrum, the nature df 
which he aſcertained, —Le Roy of Montpellier, calcare- 
cus muriate,—Margraf, magneſian muriate Dr Prictley, 
carbonic acid. Meſſrs Monnet and Bergman, ſulphur- 
ated hydrogenous, or hepatic, gas. The two laſt of theſe 
chemiſts, belides exriching this department of chemical 
knowledge 
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| cad with new aifewveibes have publiſhed complete 
treatiſes on the proceſſes for the analyſis of mineral waters, 
and have introduced into it, more accuracy and preciſion, 
by which it is greatly improved. There are, beſides, 
many analyſes of particular mineral waters, which have 
been made by very ingenious chemiſts, and throw much 
light on this pare of experimental knowledge, which is, 
with good reaſon, conſidered as the moſt difficult branch 
of chemiſtry. Our limits do not here permit us to enter 
into a detail of all the information concerning mineral 
waters to be found in the different works on the ſubject: 
But we ſhall take care to mention, occaſionally, the au- 
thors from whom we derive the me which we 

nnn. | 


$11, Of the Principles contained in Mineral Waters, 


T is only within theſe few years, that all the principles 

liable to be diſſolved in mineral waters have been cer- 
tainly known. The reaſon of this may be naturally un- 
derſtood to be, that we have only of late acquired the 
chemical knowledge neceſſary to enable us to determine 
the nature of thoſe matters, and that their exiſtence 
could not be aſcertained till the means proper for that 
Purpoſe were adopted. Another reaſon which has re- 
tarded the progreſs of ſcience in this department, is, 
that mineral matters are never found diſſolved in waters 
but in very ſmall quantities, and a number of them al- 
ways mixed together ; and theſe circumſtances conceal 
from obſervation the properties by which they are re- 
ſpectiyely diſtinguiſhed. Notwithſtanding theſe and other 
unfayourable circumſtances, the numerous reſearches of 
the chemiſts SN mentioned, and of others to be here- 
after 
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* Principe ee in Mineral Waters; 
after taken notice of, have: ſhewn, that ſeveral minen 
ſubſtances are very generally found in water; that ſong 
others are but ſeldom found naturally diſſol ved in tha 

fluid; and, laſtly, that various mineral ſubſtances ate 

- never diſſolved in it at all. Let us, however, review the 
different claſſes of theſe ſubſtances, in the ſame order in 
which we have already traced their hiſtor x. 
Siliceous earth is ſomerimes ſuſpended in waters; and 
being then very much attenuated, it is not liable to be 
precipitated; but the proportion in * it is found i; 
always exceedingly ſmall. be] 

Aluminous earth is likewiſe met wich in waters. The 
extraordinary fineneſs of that earth, which cauſes it to be 
_ diffuſed all through water, makes it alſo deſtroy the tran- 
ſparency of the fluid. Argillaceous waters are therefore 
foul and whitiſh, and of a pearl or opaline colour: they 
likewiſe feel greaſy, and have received the name of f 
Ponaceons. 

Barytes, magneſia, and lime, are never pies in n 
but always combined with acids. 

Neither are the fixed alkalis ever Fro in water, q 
a ſtate of purity, but often in neutral ſalts. | 

The ſame is the caſe with ammoniac and moſt of 10 
acids. Vet carbonic acid is often found in waters, in 2 
ſtate of freedom, and poſſeſſed of all its properties: It 
even characterizes a particular claſs of mineral waters, 
known by the name of San, ſpiritous, or acidulated 
waters. 

There are none of the perfect neutral ſalts often found 
in ſolution in mineral waters, except ſulphate of ſoda or 
Glauber - ſalt, muriate of loda, muriate of Nn and 
carbonate of foda. + 
Sulphate of lime, calcareous muriate, chalk; ſulphate 
of magneſia or E2/am-ſalt, muriate of magneſia, 15 — 
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donate of magneſia, are more commonly met with in 
water than any of the other terrene ſalts. As to nitrate 
of lime and nitrate of magneſia, which ſome chemiſts tell 
us they have found in mineral waters; theſe falts are 
ſcarce ever found but in ſalt waters, not in — waters 
properly fo called. 

Aluminous f ſalts, as well as „00 which a 
2 baſe of barytes, are almoſt never found in folution in 
| waters. Alum or aluminous vs __—_ to exiſt in 
ſome waters. T | 
Pure 1 gas has not been hicherro found is 


mineral waters. 


Neither has pure ſulphur been FOR in theſe flaids: | ”— 


ſometimes, though but | ſeldom, they contain a ſmall 


ene ATT... 


quantity of it in the ſtare of ſulphure of ſoda. But it is 
moſt frequently ſulphurated hydrogenous gas which mi- 
neralizes ſalphureous mineral waters. 

Laſtly, Iron is more commonly found in niinerala waters 
than any other of the metals: It is found in them in two 
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different ſtates, either combined with carbonic acid, or 1 
jn union with ſulphuric acid. Some chemiſts have been h 
of opinion, that it may alſo exiſt in waters in a pure me- 1 
allic ſtate, without any intermediate acid. But as this i 
metal is ſcarce ever found in nature, unleſs in the ſtate Wis 
of oxide, and in combination with carbonic or ſulphuric 1 
acid, - this opinion could never have been adopted, if Tet 
ts authors had not been ignorant of the exiſtence of the 191! 
former of theſe two acids, and at a loſs to conceive how 1 
iron could be diſſolved i in water, without the help of the 4 
ſulphuric it; 
+ We ſpeak not, here, of the opinion of Givre, and other |} 10 
chemiſts, who thought alum to be one of the principles the moſt _ 88 
prevalent in mineral waters; but of the accurate analyſes by which 5 _ 1 
M. Mitouart diſcovered the exiſtence of alum in the waters of | Re 
Dominique de Vals,—and M. Opoix, in the waters of Provins. E 
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ſulphuric acid. Bergman aſſerts, that both it and man- 
3 are found | in mew waters in union n -muriatic 
mar" Or ſulphate of copper, and  folphare of Zine, 
whith are found in many waters, communicate to then 
- noxious qualities; and the only e for being at pains 
to detect any of theſe ſalts in water, is, in order that the 
water may be carefully abſtained from. 

Several authors have admitted the exiſtence of ns 
in mineral waters; but ſcarce any chemiſt now agrees to 
this. It was the bitter taſte of theſe waters which made 
them be ſuſpected to contain this oleaginous body. But 
bitumen is now known not to have any ſuch -taſte ; and 
the waters are known to derive it "_ calcareous mu- 
riate. | | 0 0 

It is eaſy to imagine, that as water runs a te 
interior parts of the globe, eſpecially in mountains, it 
muſt naturally be impregnated with the different ſub- 
ſtances here enumerated. The different ſtrata of earth 
through which waters run, and the extent of thoſe ſtrata 
likewiſe ſerve to account for their being more or leſs in- 
pregnated with mineral principles, and for the diverſity 
of the principles found at different times in the ſame wr 
ters,— eſpecially if to theſe conſiderations we add, that 
the various alterations to which our globe is liable, par- 
ticularly at the ſurface, and in its more elevated part 
muſt often cauſe thoſe _ to chan 18 the direction df 
their courſe. 


8 11. | Different Claſſes of Mineral Waters. 


ROM what has been here ſaid concerning che differ 
ent matters uſually contained in mineral waters, lt 


Reader may perceive, that the claſſes of mineral waten 
2 | : | | ma 


conſeq 
that nc 
is ever 
any of 
rals, tc 
This is 
of min« 
contain 
exiſts ii 
and wh 


| diſtinh, 


yet ſery 
and ena 
mineral 
miſts . v 
M. Moi 
ſulphur 
it appea 
M. Duc 
mineral 


gazeous, 


mineral, 
bituminc 
be blam 
ters to ti 
either pi 
diviſion i 
moſt juſt 
ters; nor 
to his (ul 
To ex 
may be: 


fn 


| 


Different Claſſes of Mineral Waters, 367 


be equal in number to the terrene, ſaline, and me- 
tallic matters liable to be diſſolved in the fluid; and of 
conſequence very numerous. But it is to be obſer ved, 
that no one of the ſubſtances which we have enumerated 
is ever found in waters alone, and unaccompanied with 
any of the others; and that waters often contain mine- 
rals, to the number of three, four, ſive, or even more. 


| This is one difficulty unfavourable to a ſyſtematic diviſion 


of mineral waters, according to the principles: which they 
contain. Yer, by conſidering principally the matter which 


exiſts in the greateſt abundance in any mineral water, 


and whoſe properties are the moſt eminent, we may form 
diſtinctions which, though not exceedingly accurate, will 


yet ſerve to indicate the nature of any of theſe fluids, 


and enable us to judge of its virtues. In this way have 
mineral waters been diſtinguiſhed by the different che- 
miſts . who have engaged in experiments upon them. 
M. Monnet divides them into three clafles,— alkaline, 
ſulphureous, and ferruginous. From late diſcoveries, 
it appears neceſſary -to enlarge the number of the claſſes. 
M. Duchanoy, who has publiſhed a valuable work upon 
mineral waters, diſtinguiſhes them into ten_ claſſes, — 


| gazeons, alkaline, earthy, ferruginous, hot without any 


mineral, gazeous bath-waters, ſaponaceous, ſulphureous, 
bituminous, and ſaline waters. That author may indeed 
be blamed for having extended the claſſes of mineral wa- 
ters to too great a number, as we are unacquainted with 
either pure gazeous, or pure bituminous waters; yet his 
diviſion is undeniably the moſt complete, and conveys the 
moſt juſt ideas of the nature of the various mineral wa- 
ters; nor could he have Ms * other more ſuitable 

to his ſubject. | 
Jo explain briefly. the order in which mineral waters 
may be arranged according to their Principles, and Fo 
plete 
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plete what we have already ſaid on this ſubject, we ſhai 
here propoſe another diviſion of thoſe waters, leſs ex. 
tenſive, bur more regularly ſyſtematic than M. Duchanoy': 
in which it is to be obſerved, that we do not include 
bath-waters which are merely hot without an addition 
of any mineral, as the beſt chemiſts conſider theſe as no. 
thing elſe but hot water: neither do we chooſe to include 
bituminous waters, as there's are 2 * ſoch. known 
to exiſt in nature. 

To us it appears, that all 1 waters may be arranged i in 
four claſſes, —acidulated waters, * n en 

APY and f nn waters. 


66.7 1. 2 Waters. | 


 GAZEOUS Waters, which may be, with wack more 
propriety, called acidulated, are waters in which carbonie 
acid predominares. They are known by the poignancy 
of their taſte, and the facility with which they boil, and 
give out bubbles, even by ſhaking, They redden tinQure 
of turnſole, and precipitate lime-water and alkaline fab 
es. We know of no waters containing this acid, ii 

a pure, rnfullated ſtate; and waters of this claſs may there 
fore be ſubdivided into ſeveral orders, according to the 
other principles contained in them, or the ſeveral modi. 
fications which they diſplay. They all appear to contait 
either more or leſs of alkali and calcareous: earth; but 
their different degrees of temperature enable us to d. 
vide them very naturally into two orders. The firſt of 
theſe orders may comprehend cold acidulated and alkaline 
waters, fuch as thofe of Seltz, Saint Myon, Bard, Langeas, 
Chateldon, Vals, &c. Under the ſecond, we may arrange 
hot or bath acidulated and alkaline waters, ſuch # 


thoſe of Mont d'Or, Vichy, Chatelguyon, &c. 3 
1 IA 
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Wow u. Salint or Sal A 


WE give the name of ſaline or ſalt waters to waters 
holding in ſolution. a quantity of neutral ſalts, ſufficient- 
ly. conſiderable to a& in a very diſcernible manner, moſt 
commonly purgative, on the animal œconomy. It is eaſy 
to diſcover the theory and the nature of theſe waters: 
they are preciſely like the ſolutions of ſalts which we 
prepare in the laboratory; only, they almoſt always 
contain two or three different forts of ſalts. Sulphare of 

| ſoda is very ſeldom found in them: the ſaline principles 
by which they are generally mineralized are, ſulphate 
of magneſia or Epſom ſalt, marine ſalt or muriate of ſo- 
da, calcareous muriate, and magneſian muriate, either 
ſeparately or together. The waters of Sedlitz, Seydſ- 
chutz, and Egra, contain Epſom falt, which is uſually 
mixed with muriate of magneſia. The waters of Bala- 
rue contain muriate of ſoda, chalk, and calcareous and 
magneſian muriate: thoſe of Bourbonne, contain muri- 
ate of ſoda, ſulphate of lime, and chalk © thoſe of Le 
Mothe are ſtill more compound than any of che preced- 
ing, and hold in ſolution; muriate of ſoda, ſulphate of 
lime, chalk; ſulpliare of magneſia, muriate of magneſia, 
and am extractive matter. On this head, it is to be ob- 
ſerved, that falts with a bafe of magneſia, are much more 
common in water than was thought till very lately; and 
' hat, in analyſes, they are ſeldom accurately recopnized 
vr diſtinguiſhed from caltareons muriate. 


| CLAss III. | Sulphurtous Waters. 
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THE name of ſulphureous waters has been giren 0 
ameral waters appearing to poſſeſs ſome of the proper- 
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ties of ſulphur, — ſuch as its ſmell, and its power of co⸗ * 
louring ſilver. Chemiſts were long ſtrangers to the true nd Caur 
mineralizer of theſe waters. Moſt of them tock it to be v che f 
ſulphur; but they could never prove the preſence of 
ſulphur, —at leaſt, they could never detect more than | 
few particles of it. Thoſe who examined ſome of theſe 
waters, admitted in them the exiſtence either of ſulphu- 
reous ſpirit, or of an alkaline ſulphure. Meſſrs Vend 
and Monnet were the firſt who objected to this opinion; 
M. Monnet, eſpecially, came very near the truth, by re- 


Saint-An 
to the ſec 
water of 


preſenting ſulphureous waters as ſimply impregnated with LES 
the vapour of liver of ſulphur. The younger Rouelle WF 1. 
ſays likewiſe, that factitious ſulphureous water may be | ferrtiph 
produced, by ſhaking common water, in contact with ar WW 7 
diſengaged by an acid from an alkaline ſulphure. Berg: Puch ligh 
man has greatly improved this doQrine, by examining the | thought 
properties of ſulphurated hydrogenous gas, of which we arce any 
ſpoke under the article ſulphur. He has proved it to be Bi: opiniivn 
this gas which mineralizes ſulphureous waters, which be fle: en 
has therefore called, after it, hepatic waters; and he gives 1 
directions how to diſtinguiſh the preſence of ſulphur.— be 
Norwithſtanding theſe diſcoveries, M. Duchanoy ſpeak- Wt . 
ing of ſulphureous waters, allows them to contain ful- BF Heß 
phure, {ſometimes alkaline, ſometimes calcareous, and Nemiſts, | 
ſometimes aluminous; and in this he follows the opinion Me Nifore 
of le Roy of Montpellier, who, as we related under the og 
hiſtory of /#/phur, propoſed to form factitious ſulphure- | Ka 
ous waters from ſulphure with a baſe of magneſia. It The Ay 
appears, that there are actually waters which contain 4 lich 107 
little ſulphure, and others again mineralized ſimply by hy- N 20d 8 
drogenous gas. In this cafe, ſulphureous waters mu 1 
be diſtinguiſhed into two orders ;—fulphureous waters, F Buffan 
containing naturally a little alkaline or calcareous ful Val n 


phure; and ſulphureous waters, which are only _— 
nat 
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ned with hydrogenous gas. The waters of Bareges 
and Cauterets, and the Bonnes waters, appear to belong 
o the former of theſe claſſes; while, again, thoſe of 
$:int-Amant, Aix- la- Chapelle, and Montmorency, belong 
to the ſecond. Moſt of theſe are hot- bath waters: The 
water of Engbien-les-Paris, or Montmorency, is cold. 


15 8 Ros * . * xi 1 . p «: 
- Crass IV. Ferruginous Waters. 


AS iron is the moſt plentiful, and the moſt liable to 
btcration of all metals, it is by no means ſurpriſing that 
rater ſhould be eaſily impregnated with it. According- 
j, ferruginous waters are the moſt copious, and the moſt 
,mmon mineral waters. Modern chemiſtry has thrown 
nuch light on this claſs of waters. They were former- . 
thought to be all ſulphuric. M. Monnet affirms, that 
carce any-of them contain ſulphare of iron; and he is 
f opinion, that the metal is diffolved in them without 
he intervention of any acid. ("RE 
It is now known, that irori, not in the ſtate of ſulphate 
f iron, is diſſolved by nteans of carbonic acid; and thus 
orms the ſalt which we have denominated carbonate of 
in. Meſſrs Lane, Rouelle, Bergman, and various other 
hemiſts, have eſtabliſhed this truth beyond a doubt. 
The different proportions bf carbonic acid, and the ſtate 
Sf icon in waters which owe their birtues ta this metal, 
duce us to diſtinguiſh this fourth claſs into three orders. 
The fr/? comprehends acidulated martial waters, if 
ſich the iron is held in ſolution by carbonic acid, and 
de acid exiſts in fo large a proportion, as to render them 
ignant, and ſomewhat ſour to the taſte. The waters 
i Buſſang, Spa, Pyrmont, Pougucs, and La Dominique 
e Val are of this order.. 
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The ſecond order” contains ſimple martial waters, han 
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fician th! 


ing the iron diſſolved by carbonic acid, without any ei properti 
ceſs of the acid. Thoſe of Forges, Aumale, Condé, u ny, as n 
molt other ferruginous waters belong to this order From 
This diſtintion among lerdings waters was made wil nedicin; 
M. Duchanoy. — C 
But we may add a third: order, after M. Se H 
This order comprehends waters containing ſulphate df 81 
iron. Such waters are extremely rare; but there u M 
ſome ſuch. M. Monnet ranks the waters of Paſſy inthi Si 
order. M. Opoix admits the exiſtence of ſulphate d Si 
iron, even in a very conſiderable proportion, in the u A 
ters of Provins. M. Fourcy, indeed, denies its exiſtenct Fe 
in them, and imagines the iron in thoſe waters to be di Sy 
ſolved by carbonic acid: But we cannot yet decide i eb 
this caſe; for the>-reſutts of the two chemilts are di gw. E. 
rectly oppoſite to each other, and a new examination d * 
the waters is therefore requiſite. We may add, that iron 
is never found alone in waters: it is always mixed with AFTE 
chalk, ſulphate | of lime, different muriatic ſalts, &c. Bu in 
as the metal is the principal baſis of the properties nauer ; 
ſuch waters, they are, therefore, according to the pris orders, 
ciples which we have laid down, to be called ferrugin zue an e 
waters &. ditinguit 
As to ſaponaceous waters, which are admitted by ... they 
Duchanoy, before we can allow their exiſtence, we ml moſt diff 
wait till chemical and medical- experiments determine wall . -. requ 
cauſe of their ſaponaceous properties, which that phj phenome 
Doll in order 
* In this claſſical enumeration of - waters, we avoid {peaking a 8 * 
ſuch as contain arſenic and copper 3 they being conſidered 25 pd 8 0 
ſonous. We likewiſe paſs over in ſilence waters containing mm ag grout 
niacal ſalts and extractive ſubſtances, produced by the putrefaQio Uſcover 


of organic matters, over which the water has been __ 
Waters of - theſe kinds are not medicinal. - 


de Ye Ferruginous Waters, e 373 


Fcian thinks owing to clay, and the effects which thoſe 


properties enable them to e on mb e cono- 


wm, as medicines. 


From theſe particulars it appears, that all Wige 0 or 


medicinal waters are comprehended in nine orders. 
Cold acidulated waters. 
Hot or bath acidulated waters. 


Sulphuric ſalt waters. | 
. Muriatic falt waters. : 
0 |} Simple ſulphureous waters. 


Sulphurated gazeous waters. 
Simple ferruginous waters. 


e Ferruginous and acidulated waters, 

+ Bm Lge prac ferruginous waters. 

L a : x 

| py. Examination of Mineral Waters, as. 4 Minguibel & 


PH. ical Properties. 


AFTER mentioning what different matters are found 

in waters, and exhibiting a flight fketch of the 
manner in which they may be divided into claſſes and 
orders, according to their principles; we muſt next 
give an account of the proceſſes for analyſing them, and 
diſtinguiſhing, with all poſſible accuracy, what ſubſtan- 
ces they contain. This analyſis has been thought the 
moſt difficult part of chemiſtry ; and with good reaſon ; 
as it requires both a familiar knowledge of all chemical 
phenomena, and {kill in conducting chemical operations. 


re muſt, 1. obſerve the ſituation of the ſpring from 
Flich it proceeds, and deſcribe faithfully the neighbour- 
ing grounds, and ſtrata of minerals; and, in order to 
Uorer the nature of thoſe ſtrata, it will be neceſſary 
ED «abs to 


In order to aſcertain, with accuracy, the nature of water, 
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to dig trenches, add examine, by 2 narrow inſpedlng, | pes pr. 
with what ſubſtances the water is liable to be 1 IMPregne agents 
ted. 2. The phyſical properties of the water, its talle WW matters 


ſmell, colour, tranſparency, weight, and temperatur, ducing 
are next to be examined. Two thermometers, gradua b very 
ed ſo as to riſe and fall as nearly together as poſſible, therefo 
with an arxometer, are requiſite for this purpoſe, WF bare p 
Theſe preliminary experiments ſhould alſo be made nl though 
different ſeaſons, at different hours of- the day, and the nat! 


when the atmoſphere js in different ſtates. Long con- Vaters. 
tinued dryneſs, or copious rains, have a powerful influ. fluids it 
ence on waters. Theſe firſt obſervations generally ſhey be uſed 
to what particular claſs the water under examination i attord £ 
to be referred, and, of conſequence, regulate the re. principl 
maining part of the analyſis. ' 3. Sediments in the bot this acc 
tom of baſons containing water, ſubſtances ſwimming on admitte 
its ſurface, and ſublimated matters exhaled from K, ar chemiſt 
too important objects of obſer vation to be neglected. After But 
this preliminary examination, we may Proceed to ana- e 86 
ſis properly ſo called, which is performed in three va; of TAY 
—by deigent, by Ron, and by eyaporation. principle 
their ref 

8 v. Examination of FRO . aters by Reagent. * 1 
THE name bf reagents is giyen to ſubſtances which often al 
"5.2408 mixed with waters, in order to diſcover, by ters, OC: 
the phenomena which they produce, the nature of th belides « 
matters which thoſe waters hold in ſolution. owe the! 
N moſt exact chemiſts have always conſidered th ſances, 
uſe of reagents as a yery uncertain means of diſcover: ters wh 
ing the principles of mineral waters. Their reaſons for the dou 
thinking ſo, are, that the action of reagents never ind. pounds 
gates, in an exact manner, the nature of the matters beg ll be prope 
in 1 ſolution by thoſe waters; and the cauſes of the chan. A 


ges 


6& 
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| ges produced in mineral waters by the mixture of re- 


agents, are frequently unknown; in truth, the ſaline 
matters employed for this purpoſe, are capable of pro- 
ducing many changes, concerning the nature of which it 
is very hard to ſay any thing deciſive. Moſt of thoſe, 
therefore, who have engaged in reſearches of this nature, 
have put but little truſt in reagents: They have 
thought evaporation a much ſurer way of diſcovering 
the nature and the quantity of the principles of mineral 
waters. - And in the beſt works on the analyſis of theſe 
fuids it is laid down as a principle, that reagents are to 
be uſed only as auxiliaries, which, at the utmoſt, only 
afford grounds for - plauſible conjectures concerning the 
principles by which the waters are mineralized. On 
this account, only a certain number of reagents are now 


| admitted ; and the hiſt of thoſe employed by the earlier 


chemiſts is greatly reduced. 


- 


But it cannot at preſent be doubted, that, how- | 
ever gentle the heat neceſſary for the evaporation - 
| of waters, yet it muſt produce ſenſible alterations on their 


principles, and change their nature ſo far as to make 
their reſidue, when examined by chemical proceſſes, afford 
compounds different from thoſe which were diſſolved in 
the water. The loſs of the gazeons matters, which are 
often among the moſt active principles of mineral wa- 
ters, occaſions a fingulgr change of their nature; and, 

beſides cauſing ſeveral bodies to be precipitated which 
owe their ſolubility to the preſence of thoſe volatile ſub- 
ſtances, produces a reaction among the ather fixed mat- 
ters which alters their properties. The phaznomena of 
the double decompoſitions effected by heat, on com- 
pounds which ſuffer no alteration in cold water, cannot 
be properly eſtimated, without a long ſeries of experi 


Veats; and our ideas concerning chem, are therefore 
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a et but very imperfect. Without entering into 2 tes 
| How detail of particulars, it is enough, that the truth of 
this fact is allowed by all chemiſts, ro convince us that it 
cannot be referred ſolely to eyaporation. But is there 
any means of determining the nature of the ſubſtance 
without having recourſe to the at. 
tion of heat? Does the more accurate knowledge of 
chemical phenomena, which we have derived from the 
numerous experiments of modern chemiſts, afford any 
proceſs by which the errors into which we are liable to 
be led by the reſults of eyaporation, may be corrected! 
The particulars which I am about to mention, which 
are extracted from a Memoir read by me before the 
Royal Society of Medicine, will ſhew that very pure 
reagents, employed in a certain way, may be render. 
ed much more ſerviceable in the analyſis of mineral Was 
ters than has been hitherto thought, | 
Among the numerous reagents, the uſe of which haz 
been propoſed in the analyſis of mineral waters, thoſe 
from which moſt advantage may be derived, are, tinc- 
ture of - turnſole, ſyrup af violets, lime- Water, pure or 


cauſtic Potaſn, cauſtic ammoniac, concentrated ſulphurie 


acid, nitrous acid, pruſſiate of lime, gallic alcohol, or 
Spiritous tinflure of nut-galls ; nitric ſolutions of mercy- 
ry and filyer ; paper coloured by the aqueous tincture of 
ſernambouc, which is rendered blue by alkalis; the 
aqueous tinQure of terra merita, to which the fame falt 
communicate 2 red- brown colour; oxalic acid, for detecting 
the preſence of even the ſmalleſt poſſible quantity of 
lime; and barytic muriate, for aſcertaining the preſence 

of even the molt trifling quantities of ſulphuric acid. 
The effects and the uſe of theſe principal reagents 
have been explained by all chemiſts; but the particular 
ſtare. in which they are to be ufed has not been "oy 
cienvy 
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cently attended to. Before employing them, we ſhould +, 
carefully make ourſelves acquainted with their nature, 
that we may not incur miſtakes reſpecting their effects. 
Bergman has enlarged, at great length, on the effects 
which they are capable of producing. That celebrated 
chemiſt tells us, that paper coloured by tincture of turn- 
ſole, takes ſtill a deeper colour when expoſed to the ac- 
tion of alkalis, but ſuffers no alteration of colour from 
carbonic acid. As it is principally with a view to aſcer- 
tain the preſence of this acid, that this colouring matter 
is uſed, he adviſes to employ its tincture only in water, 
and to dilute it to ſuch a degree as to make it take a 
blue colour. He abſolutely rejects the uſe of ſyrup of 
riolets, becauſe it is liable to ferment, and is ſcarce ever 
to be obtained genuine in Sweden. M. de Morveau adds, 
in a note, that it is eaſy to diſtinguiſh ſyrup coloured by 
turnſole, by means of corroſive ſublimate, which commu- 
nicates to it a red colour, but gives to ſyrup of violets a 
green colour, e tm F 
Lime - water is one of the moſt uſeful reagents in the 
analyſis of mineral waters, althongh few chemiſts have 
made expreſs mention of it in their works. This fluid 
decompoſes metallic ſalts, eſpecially ſulphate of iron, the 
metallic oxide of which it precipitates. It ſeparates a- 
luminons earth or magneſia, from the ſulphuric, or the 
muriatic acids, with which thoſe ſubſtances are often 
combined in waters. It alſo indicates, by precipitation, 
the preſence of carbonic acid. M. Gioanetti, a phyſi- 
clan of Turin, has ingeniouſly contrived to aſcertain, 
by lime-water, the proportion of carbonic acid contained 
in the waters of St Vincent. That chemiſt, after obſerv- 
ing that the bulk of this acid, from which people have 
been in uſe to judge of its quality, varies with the tem- 
perature of the atmoſphere, mixed nine parts of lime- 
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Water with two of the water of St Vincent's. . He 


by weighed carefully the calcareous earth formed by the 
_ tranſition of the, carbonic acid from the mineral water 
into the lime; and found, by Jacquin's ſcale, which 
ſhews thirteen ounces of this acid to be contained in 
thirty two ounces of chalk. that the water of St Vin- 
cent's contains ſomewhat more than fifteen grains, But 
as lime-water is capable of detaching carbonic from fixed. 
kali, as well as of ſeizing that which is in a diſengaged ſtate; 
M. Gioanetti, in order to aſcertain exactly the quantity of 
the latter, performed the ſame operation with water 
. deprived of its diſengaged acid by ebullition. This pro- 
ceſs may therefore be employed to. determine, in an 
eaſy and accurate manner, the weight of the diſengag- 
ed carbonic acid contained in * eo mineral wa- 
ter. 
One of the chief reaſons which have induced chemi 
to pay little regard to the phænomena produced by re. 
agents in the analyſis of mineral waters, is, that they 
ſhew the exiſtence of various ſubſtances in thoſe 
waters; and it is then very difficult to diſcern exact) 
what effect they produce. This obſervation chiefly re 
gards potaſh conſidered as a reagent; for this alkali de- 
compoſes all ſalts formed by the union of acids with alu- 
minous earth, magneſia, lime, and metallic matter. 


Wen alkali precipitates a mineral water, it cannot be de- 


termined, merely by inſpecting the precipitate, what i is the 
particular nature of the earthy ſalt decompoſed i in the 
experiment. Its effects are ſtill more uncertain, when 

otaſh ſaturated with carbonic acid is employed, 3s 8 
commonly done; for the acid combined with the alkali, 
then increaſes the confuſion. For this reaſon, I recom- 
mend the uſe of very pure cauſtic potaſn; which has, 


pehides, another advantage over eftery eſcent TJ as It 
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;ndicates the preſence of chalk, which may 55 diflolved 
in gazeous Water by means of an exceſs of carbonic acid. 


As it ſeizes the acid, the chalk becomes infoluble in the 


water, and is precipitated. 1 made myſelf certain of 
this fact, by pouring ſoap- makers lixivium, recently 
prepared, into factitious gazeous water holding chalk in 
ſolution. The chalk was by degrees precipitated, as the 
cauſtic fixed alkali ſeized the - carbonic acid by which it 
had been held in ſolution. On evaporating this water 
to dryneſs, after filtration, I obtained carbonate of ſoda, 
which efferveſced in a very diſcernible manner with 
acids. Cauſtic fixed alkali will alſo produce 'a precipi- 
tate in mineral waters, eyen when they contain no earthy 
ſalts, If they contain only an alkaline neutral ſalt, 
leſs ſoluble in its nature than the cauſtic alkali, the latter 
will then precipitate it as it unites with the water, near- 
ly in the ſame way as alcohol does. M. Gioanetti ob- 
ſerved this phænomenon in the waters of St Vincent: it 
is, beſides, eaſy to exhibit it, by pouring cauſtic alkali 
into a ſolution of ſulphate of potaſh or muriate of ſoda : 
either of theſe ſalts is ſoon precipitated. 

Cauſtic ammoniac is, in general, leſs liable to occaſion 
miſtakes, when mixed with mineral waters; for it de- 
compoſes only ſalts having a baſe of aluminous earth or 
magneſia, but does not precipitate calcareous ſalts. But 
there are two important obſervations to be made on this 
head, The firſt is, that the ammoniac muſt be very cau- 
tic, not containing a ſingle particle of carbonic acid; if 
not in this pure ſtate, it decompoſes ſalts with a baſe of 
lime, by double affinity. The ſecond is, that this mixture muſt 
not be left expoſed to the air, when we deſire to know in what 
manner it acts ſome hours after its formation; for, as has 
been very properly obſerved by M. Givinzts; this ſalt, in 
4 ort time, attracts carbonic acid from the atmoſphere, 
and 
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3do Examination of Mineral Waters by Reage . 
and thus becomes capable of decom poſing calcareony 


|  talts. To remove every doubt concerning fo important 


a matter, I made three deciſive experiments. After dif. 


folving in diſtilled water, a few grains of ſulphate of 


lime, prepared from tranſparent calcareous ſpar, with 
very pure ſulphuric acid, (a precaution indiſpenſibly re- 

quiſite,—as Spaniſh white, or chalk, contains both mag- 
neſia and river water), I ſeparated the ſolution into two 
parts. Into the firſt, I poured a few drops of ammo- 
niac very recently prepared and very cauſtic. I put 
this mixture into a cloſe · ſtopped phial. After eight · and- 
forty hours, it was clear and tranſparent, without any 
ſediment : No decompoſition had, therefore, taken place, 
The ſecond portion was treated in the fame way, with 
ammoniac, but put into a veſſel admitting air. At the 
end of a few hours, there was formed on the upper part 
of it, a cloud, which became, by degrees, thicker, and 
was at [aſt precipitated. The precipitate afforded a live- 
ly efferveſcence with ſulphuric acid, and thereby formed 
ſulphate of lime. The carbonic acid contained in this 
precipitate muſt have been ſupplied by the ammoniac, 
by which it had been attrated from the atmoſphere. 
This combination of carbonic. acid and ammoniac forms 
ammoniacal carbonate, capable of decompoſing calcareous 
falts by a double affinity, —as has been ſhewn by Dr 
Black, M. Jacquin, and ſeveral other chemiſts, —and as 
any perſon may fee, on pouring a ſolution of ammonia- 
cal carbonate into a ſolution of ſulphare of lime, which 
cauſtic ammoniac does not render turbid. Laſtly, to 
make myſelf {till more certain of the phænomena of 
this ſecond experiment, I took the firſt portion of the 
water united with the ammoniac ; which, having been pre- 
ſerved in a cloſe veſſel, had loſt nothing of its tranſpa- 
rency. I turned the mouth of the phial * F 
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upon a funnel belonging to a very ſmall pneumato- che- 
mical apparatus, and paſſed into this mixture, by means 
of a ſyphon, the carbonic acid gas diſengaged from the 
efferveſcent fixed alkali by the ſulphurie acid. As this 
acid paſſed in bubbles through the mixture, it became 
turbid, in the fame way as lime · water on the ſame occaſion. 
On filtrating it, chalk was found on the filter; and the fil. 
trated ammoniacal ſulphate, by eyaparation. The gazeous 
water, or liquid carbonic acid, produced the fame de- 
compoſition in another mixture of ſulphate of lime and 
cauſtic ammoniac. This decifive experiment fully proves, 
that it is only by double affinity, and by the addition of 
carbonic acid, that ammoniac decompoſes ſulphate of 
lime. Prom this it appears, that when we need to 
preſerve a mixture of mineral water with ammoniac,. 
for a few hours, (which is at times neceſſary, as there are 
ſome earthy ſalts which it decompoſes but very ſlowly),. 
this experiment muſt be performed in a perfectly cloſe 


precaution is, in general, highly neeeſſary in the uſe of 
all reagents: Bergman and M. Gioanetti have alſo given 
directions for performing it. 1 ſhall here add an obſer- 
vation concerning the uſe of ammoniac. As it is not 
eaſy to obtain ammoniac abſolutely cauſtic, and as it is 
indiſpenſibly neceflary to have it ſuch in analyſing mine- 
ral waters; a ſimple proceſs may be uſed, of which I 
have often found the advantage. Pour a little ammoni- 
ac into a retort, having its extremity immerſed in the 


the mineral water muſt certainly contain either alumi- 


ef the precipitate will ſhow the particular nature of the 
| | ſalt. 


f 


veſſel, leſt acceſs of air occaſion a deceitful reſult. This 


mineral water : heat. the retort gently ;- the ammoniac 
gas will then be diſengaged; and will paſs, in an highly 
cauſtic ſtate, into the water. If it produce a precipitate, - 


nous or magneſian ſalts, or ſulphate of iron: the colour 
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ſalt. This precipitate moſt frequently conſiſts of ih- 
chalk which was diſſolved in the water, by means of 
carbonic acid. The ammoniac abſorbs that acid, and 
the chalk is then depoſited. It is hard to lay, from the 
properties of the earthy precipitate, formed in minera] 
water by cauſtic ammoniac,' to which of the two baſes it 
is to be referred, and whether the neutral ſalt decom- 
poſed be magneſian or aluminous. But the manner in 
which it is formed, will indicate its character. On dif- 
ſolving fix grains of ſulphate of magueſia in four ounces 
of diſtilled water, and fix grains of alum in the ſame 
quantity of this fluid, and cauſing a little animoniac gas 
to paſs into each of theſe ſolutions ; the former became 
" inſtantaneouſly turbid ; but twenty minvres elapſed be. 
forethe alum began to be precipitated. Care had been ta- 
ken to have the phial which contained this mixture very 
cloſely ſtopped: The ſame phænomena took place with 
nitrate and muriate of magneſia, and aluminous earth; 
diſſolved in an equal quantity of diſtilled water, and 
treated with the ſame precautions. The rapidity ot 
flowneſs with which a mineral water 1s precipitated by 
the addition of ammoniac gas, is therefore a criterion 
by which we may diſtinguiſh the nature of the terrent 
ſalt which that alkali decompoſes. In general, ſalts 
with a baſe of magneſia are much more common 
in water, than ſalts with a baſe of aluminous earth. 
I muſt not forget to mention a fact related by Berg: 
man: Ammoniac will form, with ſulphate of mag- 
neſia, a compound in which a portion of that neutral 
ſalt, not decompoſed, is combined with a portion of 
ammoniacal ſulphate. Perhaps this undecompoſed por- 
tion of the ſulphate of magnefia forms, with the ammo- 
niacal ſulphate, a mixed neutral ſalt, reſembling ammo- 
niaco-mercurial muriate, or alembroth ſalt, Ammo- 
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ſac, therefore, preci pitates only a part of magneſſa, 
1nd cannot indicate the exact quantity of Epſom-ſalt to 
which it ſerves for a baſe. I would therefore prefer 
Ime· water for aſcertaining the nature and the quantity 


ſpeedily, and in much greater abundance than ammo- 
niac gas *, 


cipitate in water, containing barytes: but as this earth is 
but very ſeldom found in mineral waters, I paſs to the 
other effects of this reagent. When it produces bub- 
bles in any mineral water, it indicates the preſence ei- 
ther of chalk, carbonate of ſoda, or pure carbonic acid. 
The preſence of each of theſe ſubſtances, is diſtinguiſhed 
by ſome peculiar phænomena. When we heat water, 


there are ſpeedily formed a pellicle, and a ſediment of 
ſulphate of lime; which does not happen on the ſame 
occaſion to waters ſimply alkaline. It would, at firſt, 
appear, that ſulphate of lime muſt be preciptated aſſoon 
4s ſulphuric: acid is poured into water containing chalk : 
but this very ſeldom happens without the help of heat; 


acid, which promotes the ſolution of ſulphate of lime; 
and 


e The Reader will perceive, that I am repeating ſeveral 
lacts which have been previouſly mentioned in the courſe of the 
work. I have made no ſcruple of doing ſo, in order to render this 
little treatiſe on the analyſis of mineral waters the more intelligi- 


ciples and facts concerning the proceſſes for analyſing them, which 


|t appears ſo abſolutely neceſſary for him to poſſ-'3 who engages 
in experiments of this nature, 


of ſalts with a baſe of magneſia contained in mineral 
vaters. It poſſeſſes likewiſe the property of precipitat- 
ing falts with a baſe of aluminous earth, much more: 


Concentrated ſulphuric acid produces a dull white pre- | 


containing chalk, after pouring into it fulphuric acid, 


as theſe waters generally contain an exceſs of carbonic 
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1 and they mut be 8 of chat acid before the {al 
enn be ſeparated. Convincing evidence of this fact may 
be obtained by pouring a few drops of concentrated 
ſulphuric acid into a certain quantity, of lime-water, 
| precipitated and afterwards clarified by carbonic acid, 

If the lime - water contain a good deal of regenerated 


calcareous earth, a precipitate of ſulphate of lime will be 


formed, either in a few minutes, or more flowly, and 
in proportion as the free car bonie acid is ſeparated. I 


a precipitate be not formed imply by reſt, which hap- 
pens when the water contains but little ſulphate of lime, 
and a conſiderable exceſs. of carbonic acid, expoſure to a 
gentle heat will produce in the liquor a pellicle and; 
precipitate of calcareous ſulphate. 

The red nitrous acid is recommended by Bergman for 
precipitating ſulphur from hepatized waters. To prove 
the certainty of the fact, all that is neceſſary, | is, to pour 


A few drops of this ruddy fuming acid into diſtilled wa- 


ter, into which gas diſengaged by acids from cauſtic al- 


*kaline ſulphure has been previouſly introduced, through 


a pneumato-chemical apparatus. This artificial bepatized 
water, which differs from natural ſulphureous waters in be- 
ivg more highly charged with mineralizing matrer, and 


2 conſequently liable ro be more ealily decompoſed, affords a 


precipitate with nitrous acid, in the ſpace of a few mo- 


ments. This precipitate is of a yellowiſh white colour: 
when collected on a filter and dried, it burns wil“ the 


flame and ſmell peculiar to ſulphur, of which it poſſeſſes 


all the charatteriſtic properties. It appears that nitrous 


acid alters ſulphurated hydrogenous gas, as well as all 
other inflammable matters, in conſequence of its con- 


| taining ſuch a quantity of oxigene, in that particular 


ſtate in which it exiſts in it. Scheele has recommended 


che oxigensred muriatic aeld for e ſulphur bee: 
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theſe ſame waters. Only a very little of it muſt be uſed ; 
for any extraordinary quantity burns the ſulphur, and 
reduces it to ſulphuric acid, as I have oblerved: of the 
water of Enghien. The ſulphureous acid precipitates 
ſulphur from mineral waters with great facility. | 
No reagent is more imperfectiy known, in reſpe& to 
the manner in which it acts, than the alkaline lixivium 
of blood, called phlogiſticated altali. Chemiſts have 
bng ago obſerved, that this liquor contains Pruſſian 
blue ready formed. It was thought that this blue 
night be ſeparated from it by an acid; and it has been 
propoſed, in this ſtate, as a ſubſtance capable of detect- 
ng iron in mineral waters. Can the colouring part of 
Pruſſian blue be contained in the lixivium of the blood, 
was Bucquet's opinion, and as has been ſince aſferted 
by M. Baunach? Howeyer that may be, that lixivium 
ought not to be employed. Macquer, in conſequence of 
his diſcovery concerning the decompoſition of Pruſſian 
blue by alkalis, has propoſed the uſe of poralh ſaturated 
vith the colouring matter of this blue, for the purpoſe 
of aſcertaining the exiſtence of -iron in mineral waters. 
However, as this liquor till contains a little Pruſſtan blue 
that may be ſeparated by an acid as Macquer has directed, 
M. Baume adviſes to add to this Pruſſian alkali, two or three 
ounces of diſtilled vinegar to the pound, and to digeſt it by a 
rnaderate heat till the whole of the Pruſſian blue be preci- 
pitated. Pure fixed alkali muſt then be poured in, to ſaturate 
the acid of vinegar. Notwithſtanding the ingenuity of this 
proceſs, I have had eccafion to obſerve, that this Pruſſian 
alkali purified by vinegar, fometimes depoſites blue, 
a the end of a long time,—eſpecially if evaporated. 
M. Gioanetti made the ſame obſervation, when he eva- 
porared to dryneſs a quantity of Pruflian alkali purified 
«cording to M. Baume's direftiong. He has propoſed 
mo different proceſſes for rendering this liquor more 
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pure, and freeing | it of every verficle of iron. In the 
one, he directs to ſuperſaturate Pruflian alkali with dif. 
tilled vinegar, eyaporate it to dryneſs by a gentle heat, 


diſſolve the maſs remaining in the diſtilled - Water, and 


-filtrare the ſolution. 


ing the ſulphate of potaſh by evaporation. 


All the Pruſſian blue remains 
on the filter, and the liquor contains no more of i, 


The other proceſs conſiſts in neutralizing this alkali 


with a ſolution of alum, filtrating the liquor, and ſeparat- 
Theſe ro 
liquors afford not an atom of Pruſſian blue with pure 
acids, nor yet by evaporation to dryneſs. - Lime-water, 


faturated with the colouring matter of Pruſſian blue, of 


which I have ſpoken under the article iron, does not 
require all theſe operations. When poured on a ſolu- 
tion of ſulphate of iron, it inſtantaneouſly forms a pure 
Pruſſian blue, without any mixture of green. Acids 


precipitate from it. nothing but a few particles of blue. 


It therefore contains no iron; and is. preferable to 


Pruſhan alkalis for the purpoſe of aſſaying mineral wa- 


* 


ters. The cauſe of this phenomenon muſt doubtleſs be, 
that lime diſſolved in water does not act near fo power- 
fully on iron as alkalis. 
to me very proper for detecting iron in ferruginous waters, 
whether gazeous or ſulphuric. In fact, as the carbonic 
gas which holds iron in ſolution in waters is of an acid 
nature, it decompoſes Pruſſian lixivia by double affinity, 


juſt as well as ſulphate of iron does. I tried pruſſiate of. 


lime on the waters of Spa and Paſſy: I inſtantaneouly 
obtained, in that of Spa, a diſcernible blue, and in that 
of Paſſy, a very copious blue. Here, therefore, is 2 
liquor which may be very eaſily prepared, and con- 
tains no Pruſſian blue; and is therefore very proper for 
the purpoſe of indicating the preſence of even the ſmall 
eſt quantity of iron_in waters. It is a ſort of neutral 


ſalt, formed by the combination of the Pruſſic acid, or the 
colouring 


This prufhate of lime appears | 
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louring part of Pruſſian blue with lime. I have obfery= 
ed, in the hiſtory of irou, that M. Scheele has deduced the 
| Game inference-concerning the utility of this liquor, from 
an account of a trial of it which I publiſhed in the year 
eee YT TE | „ Fes 2g 
Nur gal, and all ſour, aſtringent vegetable ſubſtances, 
cak-bark, the fruit of the cypreſs-rree, the huſks of 
nuts, &c. ; precipitate ſolutions of iron, and communicate 

to that metal different colours, according to its quanti- 
ty, its particular ſtate, and the ſtate of the water in 
which it is diſſolved. There are a vaſt variety of ſhades 
of this colour, from a pale roſe-colour, tothedeepeſt black. 
It is acknowledged, that water's deriving a purple colour 
from a mixture of tincture of nut-gall, is no proof that 
iron exiſts in it in a metallic ſtate ; for ſulphate and car- 
bonate of iron likewiſe take a purple colour by the infu- 
fon of nut-gall. It is rather the quantity of the iron, the 

degree of its adherence to the water, and the ſtage to 
which the decompoſition of the ſolution is advanced, to 
which the diverſities of colour, obſervable in theſe pre- 
cpitations, are to be aſcribed ; as has been very well ob- 
ſerved by M. Duchanoy, in his Eſſays on the Art of 
forming Factitious Mineral Waters. We have formerly 
| mentioned, that the aſtringent principle is in ſome mea» 
, ſure a peculiar acid, as it combines with alkalis, gives 

of Wh = id tinge to blue vegetable colours, decompoſes alka - 
ly ine ſulphures, and combines with metallic oxides. To 

a; WI certain the preſence of iron in a mineral water, pow. 
der of nut-gall, a cold infuſion of the ſame ſabſlance, 
and a tincture formed from it with alcohol are employed. 

Ihe tincture is preferred to the other two preparations; 

being much leſs liable to alteration than the ſolution in 

water, which ſoon becomes mouldy. What is more fin- 
War, the products of diſtilled nut-gall likewiſe colour 
krnginous ſolutions; The ſolution of it in acids, in al- 
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Kals, in a. 6f in ther, exhibits the ſame Phet 


non. The fare of the iron which rhis matter precipj 
fates from acids is very little known : it is a ſort of ney 
tral alt, which, euch very black, is not ſubject to tle 
attration of the magnet. It diffolyes ſlowly, ad 
without any pereeptible efferveſcence, in acids. The 


ders it ſubject to attraction. Nut-gall is ſo powerfult 
reagent, that one drop of its tincture wilt, in the ſpace 

five minutes, colour water containing ſulphate of iroi 
only in the proportion of one twenty. fourth part ef + 


The two laſt reagents which we ſhall propoſe to be 
uſed in examining waters, are the ſolutions of filver ax blunde 
mercury in the nitric acid. Theſe ſolutions have bet vic 00 
uſed to detect the ſulphuric and the muriatic acid in i otice 


| neral Waters. But ſeveral other fubſtanees will alſo pre- this ſol; 


cipitate them, which contain not à particle of either aer cold, 


thoſe acids. Fhe white, ponderous ſtriæ which the ſo cpitate 
Jation of ſilver produces in water containing muriate d has not 


ſolution 


diſtilled 


the preſence of the acid of that falt: But they do nol de; 
io. the ſame manner, detect the ſulphuric acid; for, bf in his 


foda, only in the proportion of half a grain to the pitt 


Bergman” 8 calculation, at leaſt thirty grains 6 ſulpha matte 
of ſoda to the pint, are neceſſary to its producing a ſent: | 
Ble effect. Add to this, that fixed alkali, chalk, and mag en < 
ia, precipitate the nitric ſolution of ſilver in a much mo 
_ diſtin manner. The precipitation of a mineral wat 
by this ſolution cannot therefore ſerve to determine 
in a preciſe manner, to what ſaline or oy ſubſt Ih 
its mineralization is owing. 
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The ſolution of mercury by the nitric acid, is fi 


the preſence of the — and the muriatic _ | 
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vaters, but is alſo precipitated, in a a yellowiſh powder; by at | 
kaline and earthy carbonates ; a property which might 
occaſion miſtak es with reſpect to the ſulphuric acid. It is 
commonly thought, that the very copious white precipitate 

vhich it produces in water, muſt be owing to the pre- 
ſence of a muriatic falt 5 but mucilages and extractive 
ſubſtances diſplay the ſame phænomenon.—as is at pre- 
ſent well known to all chemiſts. (Beſides theſe errors 

and uncertainties to which we are liable in applying the 
nitric ſolution of mercury to this purpoſe, m conſequence 
of its producing the ſame precipitate with yarious ſubſtan» 
ces, the ſtate of the ſolution itſelf is likely to occaſion othersʒ 
of which we need to be aware, in order to avoid ſome 
blunders of no ſmall conſequence, which we may other- 
wiſe commit in analyſing waters. Bergman has taken 
notice of a part of the ſingular diverſities obſervable in 
this ſolution, in conſequence of its being prepared hot 
or cold, —eſpecially with reſpe& to the colour of the pre- 
cipitates which it affords by different intermedia: But he 
has not ſaid a word concerning- the property which this 
ſolution poſſeſſes, of being liable to precipitation by 
diſtilled water, when highly ſaturated with the mercurial 
oxide ; although M. Monnet had announced this fact 
in his Treatiſe on the Solution of Metals. As this is 
a matter of great importance in regard to the analyſis of 
waters, I therefore engaged in a more particular * 
nation of it, with a view to aſcertain and W Oh 
laſt ſomething concerning it; and I ſucceeded, as Iam 
adout to relate, by a very ſimple proceſs. I made a great 
many ſolutions of mercury ia very pure nitric acid, with 
different proportions of the two ſubſtances, hot and cold; 
and uſing acids of various degrees of ſtrength. The 
lallowing were the reſults of my experiments. 
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| Is x: Scllificts prepared cold; are; with more or lefs rai 
ty, charged with a quantity of mercury, which; ! is greater ot 


ſmaller, according as the nitric acid is more or leſs con- 
centrated. But, Whatever quantity of mercury a concen. 
trated acid may have diſſolved cold, this ſolution is never 
precipitated by water. I diſſolyed, in cold, two drachms 
and a half of mercury, in two drachms of red, and high- 
ly fuming nitrous acid: the” whole weighed, in a bottle 
containing an ounce df diſtilled water, one ounce, four 
drachms, and five grains. The combination took place 
with amazing rapidity: More than one fourth of the aci 
was loſt in vet thick nitrous gas, and in aqueous Va- 
pours exhaled' by the heat of the mixture. This ſolu- 


tion was of a dark- green colour; and very tranſparent, 
1 poured ſome drops of it into half an ounce of 'diftiſſed 


water: there were immediately formed ſome 'whitilt 
ſtriæ, which were diſſolved by ſhaking, and did rot 


yield a precipitate. This, however, was the moſt con- 


centrated ſolutien that I could prepare in à cold rempe- 
rature: it diſplayed the moſt conſiderable motion and effer- 
veſcence, and yielded the largeſt quantity of ruddy vapour. 
As it had depoſited cryſtals, I added two drachms of di 
ſtilled water, which diſſol ved the whole, without exhibiting 


any appearance of a precipitation. Such, therefore, 3s | 


are prepared in a cold temperature, with common nitric 


acid, and half their weight of mercury, can be in no 
danger of being precipitated by water, and may be con- 


fidently daiployed in the analyſis of mineral waters. 

2. However weak the nitric acid, when expoſed ofer 
mercury to a conſiderable hear, it diffolves more of the me- 
tal than the fame acid cold will diſſolve, even in the ſtrong- 
eſt ſtare. The ſolution is of a light- yellow colour, and 
fat and thick: by reſt, it precipitate a yellowiſh, ſhapelet 


mats, which, with boiling water, may be changed _ 
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Exam 


pitate, of a yellow. colotir reſembling turbith. A folu- 


fame reſult, if expoſed to a heat fo intenſe as to make it 
exhale a good deal of nitrous gas. Theſe heated ſolu- 
tons ſhould not be employed in the analyſis of mineral 
vaters; for they are decompoſed by diſtilled water. 

3. The only difference between theſe, two forts of ſos. 
tions appears to be, that there is a much larger quan- 
try of mercurial oxide in that which is precipitated by; 


fluid. 1 proved this truth by a comparative evaporation: 
of equal quantities of the two ſolutions, in medical phials, 


fie gravities likewiſe afford a criterion by which the re- 
ſpective proportions of the oxide of mercury in theſe 
different liquors may be eſtimated. I compared the 
veights of equal quantities of three different ſolutions of 
mercury. One of them, which yielded no precipitate 
a diſtilled water, and had been formed by the firſt of 
the above-mentioned operations, weighed one ounce, one 
drachm, and fixry-ſeven grains, in a bottle containing an 


prepared by a very gentle heat, communicated a light, 
opaline colour to diſtilled water, without producing any 
very diſcernible precipitate : it weighed, in the ſame 
bottle, one ounce, ſix drachms, and twenty - four grains. 


was pretty hot, and precipitated a true turbith mineral, 


mace, ſeven drachms, and twenty-five grains. I had 


Bb 4 ſtill 


„ — 9 +a * 


low oxide, or beautiful turbith. This ſolution, when' 
poured into diſtilled water, forms à very copicus precis. 


ton prepared in a cold temperature, will, exhibit the 


water, than in that which is not decompoſable. i in this, 


in order to reduce them to red precipitate. I obtained, 
from the ſolution which is liable to precipitation by wa- 
ter, one-fourth more than from the other. The ſpeci- 


ounce of diſtilled water. The fecand, which had been 


Laſtly, the third of theſe mercurial ſolutions, which 


& a dirty- yellow colour in - diſtilled water, weighed one 
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39: Examination of Mineral Waters by Reagents, | 
till one deciſive experiment to make, which might either 


caſe, the addition of more acid might be expedted w 


 aQually happened. On pouring aquafortis into a ſolutia 


confirm or refute. my opinion. If the ſolution which f. 
forded a precipitate in diſtilled water, owed that Proper. 
ty to its containing an exceſs of mercurial oxide; in tha 
render it incapable of yielding a precipitate; and this 


Which was decompoſable by water, it was immediate 


3 rendered, in capable of yielding a precipitate to that fluid, WY we al 


and reduced into the ſame ſtate with that which is pre. WI nagneſ 
ed. ſlowly, without the application of any greater it poſſi 
heat than the temperature of the atmoſphere. M. Mon- Wil produc: 


nt has already recommended this proceſs, to preſerr gniſh, + 


cryſtals of mercurial nitrate from being reduced to oxide Wi ple or « 


bx. the conragt of the air. By a contrary proceſs, and The! 


by ,cvaporating a portion of the acid of a good ſolution WF when c 
ngt ſuſceptible, of precipitation by water, it may be re. may ne 


dueed to a ſolution containing a much larger proportion reſolvin 


of mercurial oxide, and conſequently ſuſceptible of de» WF Place, 
compoſition, by water. It may be reſtored to its former Wi better | 
itate, by adding a quantity of * 5 to wa it has Wi ation © 
loſt... 5 Wy determi 

| Theſs Fs Poon and appeared to me as, importancs good re 
in order to render the effects of reagents on water, ſome- Wi nuch n 
what leſs uncertain. But, whatever the accuracy with . et, ar 
which we proceed in theſe reſearches, however exten · Noyed 


ſiye our knowledge of the degrees of purity, and the I M. Ba 
different ſtares of the ſubſtances which are combined ea of 


with, mineral waters, in order to diſcover their printi- 2 more 
Plęs ; if ir muſt be acknowledged, that each of thoſe have le 
reagents indicgtes the preſence of two or three different y rea 
matters; we mult. be always ata loſs to: aſcertain the h in pl; 


particular nature of the reſults which they at any time duced i 


produce, Lime, for;inſtance, ſeizes carbonic acid: it WI iment 
precipiat 
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-"itates' both ſalts chat have alumina or magneſia 
{ their baſe, and metallic ſalts: Ammoniac produces the 


ame effect: fixed alkali” precipitates both theſe and cal. 


careous ſalts : calcareous pruſſiate, pruſſiate of potaſh, 
and gallic alcohol, precipitate ſulphate and carbonate of 
iron: the nitric-ſolutions of ſilver and mercury decom- 


| poſe all ſulphuric and muriatic ſalts, however different, 


or however mingled together in the ſame water; they 


ve alſo decompoſed themſelves, by alkalis, chalk, and 


magneſia. Amid theſe complicated phænomena, how is 
it poſſible to diſcern the peculiar nature of any alteration 
produced in water by any of thoſe reagents, or to diſtin- 
oniſh, from their operation, whether the water be ſim- 
ple or compound ? N e 


Theſe queſtions, though very perplexing at a time . 


when chemiſtry was not conſcious of all her ſtrength; 


may now, however, be diſcuſſed, even with hopes of 


reſolving them in a ſatisfactory manner. In the firſt 
place}: 1 obſerve, that the nature of reagents is much 


better known than it was a few years ago, and their re- 
| ation on the principles of waters much more accurately 


determined; and, from theſe circumſtances, there is 


good reaſon to think, that they may now be uſed with 


nuch more advantage than has been hitherto imagined. 
Tet, among the many ſkilful chemiſts who have em- 
poyed their labours in the analyſis of waters, none but 
M. Baum6, Bergman, and Gioanetti, have had any 


| ea of the advantages which may be derived from 


a more liberal uſe of thoſe ſubſtances. Chemiſts 
bare long been in uſe to examine mineral waters 
by. reagents in very ſmall quantities, and common- 


h in glaſſes : the phenomena of the precipitation pro- 


duced in this caſe are carefully obſerved, but the expe- 
ment 18 carried no farther, M. Baume, in his Chemiſ- 


try, 
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try, adviſes to ſaturate a certain quantity of mineral wy 
- which you wiſh to examine, with fixed alkali and acids, ty 
collect the precipitates; and examine their nature. Berg. 

man thinks, that from the weight of the precipitates ob- 
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izing principles contained in the waters may be eſtimate 
ed. Other chemiſts, too, have tried this method; but i. 
ways with ſome particular views: Nobody has ever thought 
of making à regular and compleat analyſis of mineril 
waters by this proceſs. To accompliſh it, in my opi- 
nion, ſeveral pounds of mineral water ſhould be mixed 
with each reagent, till the reagent ceaſe to produce a 
precipitate from the water. It may be left for the ſpact 
of twenty-four hours in a cloſe · ſtopped veſſel, to depoſit 
the precipitate; - then filtrate the mixture, and, after 
weighing and drying it on a ſtove, examine the precipi 
tate which remains on the filter by the uſual methods 
Thus you may diſcover, with certainty, the nature of 
the ſubſtance on which the reagent has acted, and deter. 
mine the cauſe of the decompoſition which it has pro- 
duced. Order may be obſerved in theſe operations, by 
ſirſt mixing the waters with thoſe ſubſtances which are 
leaſt capable of altering them, and proceeding to the ap- 
plication of ſuch ſubſtances as may produce on them 
greater variety of changes, and thoſe moſt difficult to e: 
ſtimate. I uſually proceed in the following manner in 
this ſort of analyſis. After examining the taſte, colour, 
veight, and all the other phyſical properties of a mine- 
ral water, I pour four pounds of lime- water on an equal 
quantity of the fluid which I am examining : if no pred 
pitate is formed in the ſpace of twenty four hours, I an 
ſure that the water contains neither free carbonic acid 
alkaline carbonate, neutral ſalts with a baſe of. alum 


nous earth or magneſia, nor metallic ſalts. Bur whe 
| a precipitate 
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deckte is either inſtantaneouſly or gradually form- 
I flltrate the mixture, and examine the chemical pro- 
pertes of the ſediment. When the ſediment has no 


taſte, is inſoluble in water, efferveſces with acids, and 


forms with the ſulphuric acid an inſipid ſalt, almoſt 
inſoluble in water; 1 conclude, that it is chalk, and 
that the lime · water bas taken up no principle but car- 
bogic acid from the mineral water. Again, when the 

precipitate is but ſcanty, is not readily depoſited, pro- 


duces no efferveſcence, and affords with ſulphurie acid 


a ſtyptie, or bitter, and very ſoluble ſalt, it muſt _ 
conſiſt of magneſia or aluminous earth, or poſſibly o 

both. I need not here enlarge upon the means for — 
inguiſhing between theſe two ſubſtances; they muſt be 
dready well known. I ſhall only add, that ſuch a vari- 
ey of thoſe means may be uſed; as to leave no doubt 
with oor to the nature of ne . as 
el.. ft. 4 M eee, 


Alter this betete of examination mich linens 1 
pour on the ſame mineral water one or two drachms of 


Pery cauſtic ammoniac, or introduce into it ammoniac 
das, diſengaged from that liquid ſalt by heat. When 


the water is ſaturated, I leave the mixture to reſt in a 
doſe veſſel for four and twenty hours: If I then find a 
precipitate formed, as it can be owing only to either fer · 
uginous falts, or to ſalts with a baſe of magneſia or 
dumina, J examine its nature by the different operations 
nentioned above, under the account of the trial by lime. 
But as ammoniac gas does not act in ſo uniform a manner 
lime water, which effects the ſame decompoſitions, it is 
proper to obſerve, that this gas is to be employed only 
8 an auxiliary, from which ſuch accurate reſults are not 
o de expected as from the e of the Prov 
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306 Examination of Mineral Waters by Reagents, EE 
After the ſalts with a baſe of aluminous earth or map ture 4 
neſia, have been diſcovered with lime-water-or ammonix I (ich 
gas; potaſh or ſoda will detect thoſe having a baſe 9g Gioan 
lime, ſuch as calcareous ſulphate, and calcareous: muriae, WWF & 
With this view, I precipitate a few pounds of the water of lily. 
Which I examine, with either of theſe fixed alkalis n WW dia u- 
liquor, till ſuch time as the water ceaſe to be turbi. . minine 
As che alkali decompoſes ſalts having a baſe of alum Wi tuin tt 
nous earth, as well as thoſe which owe their formation WW Miner 
t lime if the precipitate reſemble that which I d- cg. 
Aained by the application of lime-water, in form, colou; * as 
and quantity, I preſume that the water contains no ea: Wi hable 
careous ſalt; and this conjecture is uſually confirmed h colour 

a chemical analyſis. But when the mixture become ſolutio 
much more turbid than that which was formed vid I gude 
lime - water, and when the ſediment is more ponderow the ac 
and copious, and ſooner depoſited ; 1 then infer, tha it I weigh. 
contains lime with a mixture of magneſia, or alumina, preſen 
1 aſcertain this, by treating the ſediment by the differ. cryſtal 
ent operations for the purpoſe, already deſcribed. I WM gef wi 
may be naturally conceived, that the iron precipitated ſlowly 
by reagents, at the ſame time with the ſalino- terrene Bi acid. 

| ſubſtances, muſt be diſtinguiſhable by its colour and taſte, gether 
and that the quantity of the metal ſeparated by theſe decom 
proceſſes, muſt be too ſmall to have any influence on tain, u 


I need not here explain what ſubſtances the ſulphune i be era 


acid, the nitrous acid, nut · gall, and calcareous and aka- mix th 
line pruſſiates, are capable of precipitating, when uſed nonnds 
as reagents. What I have ſaid above on the genen H end of 


effects of theſe matters, may be conſidered as ſufficient, "Yn 


1 ſhall only add, that when mixed in a large pro- Orr he 
portion with mineral waters, they produce precipitate, Bl |; . | 
from an examination of which we may aſcertain the n- which | 


ture 
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ture and the proportions of their principles; a proceſs | 


which has been PRIN ye Meſlrs PENN W. 


Gioanetti. 

A conſideration of the produ- which nitric ſolutions 
of ilrer or mercury produce in mineral waters, will de- 
tain us longer. Theſe are the beſt reagents for exa- 


mining large quantities of water, when we wiſh to afcer- 


tain the nature of the acids which waters may contain. 
Mineral waters may be conſidered as completely analyſ- 


ed, when the acids which they contain are known: for 


the acids are generally combined with ſome of the baſes 
liable to be detected by the preceding reagents,” The 
colour, form, and quantity of the precipitates formed hy 
ſolutions of mercury and filver, have hitherto been re- 


parded by chemiſts as indicating ſufficiently the nature of 


the acids to which their formation is owing. A thick, 


weighty ſediment, inſtantaneouſly formed, indicates the 


preſence of the muriatic acid. If ſcanty, White, and 
cryſtallized, with nitrate of filrer—yellowiſh and ſhape- 
leſs with nitrate of mercury, and in both inſtunces but 
ſlowly depoſited, 'it is then to be aſeribed to falpharic 
acid. However, as theſe two acids are often found to- 
rether in che Tame water, and as Alkali and lime likewiſe 


decompoſe theſe ſolutions, the reſults are rather uneer- 
nin, unleſs we attend at the ſame time to the phyſieal 


properties of the precipitates: They muſt; therefore, 
de examined in a more particular manner. To this end, 
mix the ſolutions of filver and mercury with five or fix 


pounds of the water which you wiſh to analyſe; at the 
end of twenty-four hours, filtrate the mixtures, dry the 


ſediments, and then treat them with the uſual proceſſes. 


On heating in a retort the precipitate produced by the 
ditric ſolution of mercury, the portion of that metal 
Wach combines with muriatic acid, volatilizes into mild 


mercury; 
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mercury; and hae which is chmbined with ſulphuric ak ſes by 
remains at the bottom of the veſſel; and is of a reddif hoy = 
colour. Theſe two ſalts may be likewiſe diſtinguiſhel __ 
from each other, on this occaſion, by the phænomem = 
which they exhibit on burning coals. © Sulphate of mer. TY 
cury exhales ſulphureous acid, and takes a red colour; prin 
mercurial muriate remains white, and is volatilized with. 13 
out diffuſing any ſmell of ſulphur. Theſe phænomem daſtic 
likewiſe ſerve to enable us to diſtinguiſh ſuch precipitate eretir 
as may be formed by. alkaline ſubſtances. contained u de bull 
waters; for alkaline ſubſtances never give out a ſul: tn is 
pbureous ſmell, nor are they W without "OO "E's 
ſition. + | nature 
The precipitates produced by the 3 of m a liphte 
neral waters with the nitric. ſolution of ſilyer, may be WM i; 1 
examined with the ſame facility. Sulphate of filyer is bydrog 
more ſoluble than muriate of filver ; and theſe two ſals ble, an 
are therefore ſeparable by diſtilled water. Muriate of dd: 1. 
ſilver may be diſtinguiſhed by its fixity and fuſibility, ing fla 
and ſtil] more readily by its being leſs. decompoſable than i uurnſole 
ſulphate of the ſame metal. Sulphate of filver, when amoſpt 
put upon coals, exhales a ſulphureous ſmell, and leaves happen: 
an oxide of ſilver, Which may be melted without any we can 
addition. I am not to ſpeak here of all the chemical I ztich ; 
proceſſes which might be adopted to diſtinguiſh between, WM with nit 
and to ſeparate theſe two ſalts of filver. | ih is enoogl, Wl Voita's 
that eye of them are here deſcribed. dus matt 
of mode 

8 VI. Examination of Mineral Waters 55 Dilillaim * a 
tle f 

ISTILLATION. i8 uc in the 1 of mineral ken; 
Waters, to diſtinguiſh the gazeous ſubſtances which N vis (6 
they may happen to contain. Thoſe ſubſtances are ei- containe 


ther air, more or leſs pure, or earbonic acid, or 4 
ate 
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ated hydrogenous gas. To diſtinguiſh the nature and 


the quantity of the gazeous ſubſtances contained in any 


mineral water,—take a few pounds of the water, and put 


mem into a retort of ſuch a ſize that they may fill it 
only one half or two thirds fall. To this veſſel adapt 
1 curve tube entering, by its other end, into a glaſs fill- 
ed with mercury. When the apparatus is thus diſpoſ- 
ed, heat the retort till the water fairly boil, or till 
eaſtic fluid ceaſe to paſs into the glaſs containing the 
mercury. When the operation is ended, abſtract from 
the bulk of the gas obtained, the air that was contain- 


ed in the empty part of the retort. The reſt is the aeri- 


form fluid that was contained in the mineral water, the 
nature of which may be ſoon known, by trying it with 
2 lighted lamp, or tincture of turnſole, or lime water. 
If it rake fire, and emit a fœtid ſmell, it is ſulphurated 
hydrogenous gas: If it extinguiſh a taper, redden turn- 
ſole, and precipitate lime- water, it muſt be carbonic a- 
ad: Laſtly, if it maintain combuſtion without exhibit- 
ing ſlame, if it be inodorous, and if it alter neither 
turnſole nor lime- water, it is then atmoſpheric air. The 
umoſpheric air thus obtained from mineral waters may 
happen to be purer than the common air of the atmoſphere. 
We can then judge of its purity from the manner in 
phich it contributes to combuſtion, or by mixing it 
with nitrous or hydrogenous gas in Meflrs Fontana and 
Volta's eudiometers. The proceſs employed to obtain gaze- 
ous matters from mineral waters, is entirely the invention 
of modern chemiſtry. , Formerly, they for this purpoſe 
ſed a wet bladder, which was fitted to the mouth of a 
bole full of mineral water. The fluid was then 
ken; and from the manner in which the bladder 
Vas ſwelled, an idea was formed of the quantity of gas 
named in the water, We know, at preſent, that 
| this 


_ ſides of a wet bladder alter the elaſtic fluid which is ob. 


: 
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chis operation is not to be depended upon; for water $444. 
never gives out all irs gas without ebullition ; and the WR VII 


AL 


| 
rained 
what. 
Meflrs 
pen to 
| which 


tained, and deſtroy its nature. It is not neceſſary to take; 

notice, that the phenomena which take place in the we 

ter, when gas is ſeparared, ſhould be carefully obſerved; 

and that when the taſte, the lightneſs, and the ſparklng 

of the water, ſhew it to contain a large proportion of 

gas, the quantity of it ſubmitted to diſtillation ould then 
be proportionably ſmaller. | 


Such is the operation recommended by made de feagen 
miſts for the extracting of - elaſtic fluids from waters, 1 tional 
ſhall obſerve, 1. That with refpe& to acidulous waters, waly ſis 

this proceſs cannot be depended upon, without a ven particu 
accurate calculation of the weight of the air, and the de- As 5 
gree of preſſure to which the elaſtic fluid is expoſed in WW © pris 
ie glaſſes ;—and that, as it is very difficult to eſtimate I der to 
theſe with ſufficient accuracy, the abſorption of this acil i Princip 
by lime-water, as has been propoſed by NM. Gioaneti, Wi "<4 
appears preferable. 2. Though it be recommended by we pro 
Bergman for the extrating of ſulphurated hydrogenous iſ tr, ſo 
gas from ſulphureous waters, it will not anſwer this end; Lentz) 
for boiling heat decompoſes this gas; and it is likewiſe iſ taint 
, decompoſed by mercury, which paſſes into the ſtate o e {m 
_ #thiops, as ſoon as it comes into contact with this elaltic ſolved l 
fluid. On this account, in my analyſis of the waters d mes 
Enghien, near Montmorency, I have propoſed che uſe ay ure 
of litharge for the abſorption of this gas in a cold ſtate, N 
and for purifying ſulphureous waters * all the ſulphur * i 
which they contain. | Sets lie, as 
| 1425 

| 7 7 this 
p x. SV they U 


Vol. 


e 


Fs 


ami ination 


£ 


2 FYAPORATION is neh 8 as che moſt 
certain mode of obtaining all the principles con- 
4; WT cined in mineral waters. We have above obſerved, 
ing WY bat we may here repeat, from the experiments of 
Mears Venel and Cornette, that long boiling may hap- 
a WY pen to decompoſe ſaline matters diffolved in waters; for 
which reaſon, we have ra er recommended the uſe of 
he WY 1eagents; Evaporation, however, affords ſo much addi- 
1 HY tional information, when employed together with the 
n, nalyſis by reagents, that it will be proper to give 4 
en WY particular account of the beſt method for conducting it. 


de As the purpoſe of this operation. is, to obtain the f 


al <1 principles of mineral water, it is evident, that in or- 


ate der to diſtinguiſh the nature and proportion of thoſe 


id principles,” a certain quantity of the water muſt be ſab. 
en nined to the operation; and accordingly, the weaker 
by the proportion i in which thoſe principles exiſt in in the Wa- 
om er, ſo much the more of that ſluid ſhould be uſed, 
a enty pounds of the water may be ſufficient, When it 
wie! contains a good deal of ſaline matter. But when only a 
- of ery {mall proportion of ſuch matter appears to be diſ- 

ue vcd in it, a much larger quantity muſt be eyaporated ; 
; of dimes, even no leſs than ſome hundred pounds. The 


ue fature and ſhape of the veſſels in which mineral waters 


ate re expoſed: to evaporation, are not matters of indiffer- 
dur ce. Thoſe made of aby metal, except ſilver, are liable 
io be altered by water: glaſs veſſels, again, of a certain 
lze, are rery likely to crack or ſplit: vefiets of very 
compact and well varniſhed earth, are the moſt fuitable 


they are liable to bf the ſaline matters. Veſſels of 
You, M 795 no fo GERT: Porcelain, 
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porcelain, without a coating. would, no doubt, be the 


moſt anſwerable ; but theſe again are too dear. Che- 
miſts haye propoſed different methods of evaporating ni. 


neral waters. Some adviſe to diſtil them to - dryneſs in 
cloſe veſſels, that no extraneous ſubſtances from the x: 
moſphere may mix with the reſidue; but this ope- 


tation is too tedious. Others recommend eyapors- 
tion by a moderate heat, not ſufficient to make then 


boil; as a boiling heat is believed to alter their fix- 
ed principles, and to deprive them always of à certain 


part of thoſe principles. This is the opinion of Vene 


and Bergman. M. Monnet, on the contrary, would 
have us to boil the water; as its motion, when boiled, 


prevents extraneous matters to inſinuate themſelyes from 
the atmoſphere. Bergman, to avoid this inconvenience, 


directs us to cover the evaporatory veſſel with a lid har- 
ing a hole in the middle, through which the vapour 
may make their eſcape. This Jaſt method greatly re. 
tards the evaporation, as it diminiſhes the ſurface of 
the fluid in ſo conſiderable a degree. It muſt be em- 
ployed, at firſt, till the vapours become ſtrong enough to 
remove the duſt. But the chief difference among che. 


miſts, in reſpect to the mode of conductin g this opera- 
tion, is, that ſome follow Boulduc in ſeparating the ſub - 


ſtances which are depoſited as the evaporation goes on, 
in order to obtain each of the principles of the water 
in a pure, inſulated - ſtate ; whereas others would hare 
the evaporation, carried on to dryneſs, before any ſuch 
ſeparation be attempted. I agree with Bergman, io 
thinking this laſt method the [moſt expeditions and the 
moſt certain: for whatever be the precautions adopted 
in following the former method, in ſeparating the differ 
ent matters as they are depoſited or cryſtaliized, theſ 
are never obtained pure, but always need to be exam. 


ed by a farther analyſis. ys * this method is Nt- 


yer 


yer 1 
| filtr: 
rend 


: N 4 


nome 
appe⸗ 
make 
diſeng 
iſting 
tion 
phate 
cryſta 
deliqu 
dryne 
Let 
{mall | 
hol, 
few he 
by ag 
on whi 
ficient] 
which 
Wy mag 
y ſolu 
method 


this {pj 


The 
ed with 
and this 
hours, 
aud the 


 Evamination of Mineral Waters by Evaporation. es 


yer exact, on account of the loſs * by ſo many 
f ltrations: laſtly, it is very difficult and perplexing, and 
| renders the evaporation exceedingly tedious. Mineral 
waters ſhould be evaporated to dryneſs: in glaſs capſules, 
on a water- bath: it would be ſtill better to ule glaſs re- 
torts on a ſand - bath. | 
Ducing, the courſe of this evaporation; 4 phe 
== nomena are obſerved. When the water 1s acidulous, it 
Fe appears fall of bubbles, as ſoon as the heat begins to 
make an impreſſion upon it: while the carbonic acid is 
diſengaged, 4 pellicle and a ſediment are formed, con- 
1 iſting of chalk and carbonate of iron: after the forma- 
tion of theſe pellicles, there is à cryſtallization of ſul- 
phate of lime: laſtly, muriates of potaſh and ſoda are 
cryſtallized i in cubes on the ſurface; and, to obtain the 
deliqueſcent ſalts, the evaporation muſt be continued to 
dryneſs, | 
Let the reſidue then be weighed, and put into a 
ſmall phial, with three or four times its weight of alco · 
hol. Shake the whole, and after letting it reſt for a 
few hours, filtrate it; preſerve the liquor apart, and dry, 
by a gentle heat, ar in the air, that portion of the reſidue 
on which the ſpiritous fluid has not adted. When fuf- 
ficiently dry, it is to be carefully weighed ; and the loſs 
which it has ſuffered ſhews what quantity of calcareous | 
or magneſian muriate it contained, as theſe ſalts are re- 
y ſoluble in alcohol. We will ſpeak afterwards of the 
method of aſcertaining. the exiſtence of theſe two ſalts in 
this ſpiritous fluid. 
The reſidue, when properly dried, is next to be dilut - 
ed with eight times its weight of cold diſtilled water ; 
and this mixture, after being left to ſettle for ſeveral 
hours, muſt be filtrated. The reſidue is again dried, 
ud then boiled half an hour in four or five hundred 
8 5 times 
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be nagneſia. By evaporating the mixture, we ohtain caleg- 
tous acetite, which is diſtinguiſhed from acetite of mag- 

et WW nela by not attracting moiſture from the atmoſphere. 
er i Theſe two ſalts may be ſeparated by deliqueſcence, or 
„nacher by pouring ſome ſulphuric acid into the ſolution 

+ Wl contioiog them. The ſulphuric acid forms ſulphate of 

ng linc, which is precipitated: if there were ang magee- 
of i fan acetite, the ſulphate of magneſia, formed by the 

in- Wi folphuric acid, would remain diſſolved in the liquor, and 

del night be obtained by an evaporation judiciouſly con- 
oi i ducted. To aſcertain-the quantity of the magneſian and 
als calcareous earths contained in this reſidue, precipitate the 
ken WY fulphates of lime and magueſia formed by the ſulphuric 

cn Wi :cid poured into the atetous ſolution with carbonate. f 
10 potaſh, and weigh the precipitates. When the chalk and 

ab- magnefia of the reſidue are ſeparated,” only iron, alu- 
The iron and alumines are 
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mines and quartz remain. | 
4. detached by means of pure muriatje acid, which diſſolves 
rare i both theſe ſalts. The, iron is precipitated by pruſ- 
The I fate of lime, and the alumines hy carbonate of -potaſh': 

W the two ſubſtances are then weighed to determine the 
quantities, The matter which remains after the fepara- 
tion of the alumines and the iron, is uſually quartzoſe. 
lis quantity is aſcertained by weighing. it; and its na» 
ture, by melting it with carbonate gf ſoda, by means of 
the blow- pipe. Theſe are the moſt zecurate proceſſes 
which have been recommended by Bergman, for the 
examination of the inſpluble reſidus of mineral waters. 

2. The alcohol which was uſed in waſhing the dry 
reldue of the waters, is next taken and evaporated to 
dryneſs, Bergman directs to treat it with ſulphuric acid 
dluted in water, in the ſame manner as the acetous ſo» 
lution above taken notice of. But it is to be obſerved, 
dat by this proceſs only the baſe of thoſe ſalts is diſco- 
| ; 0 vered. 
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ered; To determine the nature of the acid; whichk 
uſually united with magneſia or lime, and fometing 
with both in this reſidne, we muſt pour upon the dy 
reſidue a few drops of ſtrongly concentrated Tulphurie 


Acid, which produces an efferveſcence, and diſengige 


muriatic acid gas, that makes itſelf known by its ſel 
and White vapour, when the ſalt under examination 
owes its formation to that acid. Its exiſtence may like 


wiſe be aſcertained, by iffolving the whole reſidue i 
water; and' mixing with it a few drops of the nitric {6 


lution of ſilver. With reſpect to the baſe,” which; w me 
Have already mentioned, conſiſts ęither of lime or of mag: | 


neſia, or of both; the quantity and the nature of its prin 


eiples may be alſo determined by ſulphurſc acid, by the f 


fame proceſs which has been explained aboye in ſpeaks 
ing of the application of the acetous acid. | 

3. The lixivium of the former reſidue of the minerd 
water, prepared with eight times its weight of col 
diſtilled water, contains alkaline neutral falrs—ſuch a 
ſulphate of ſoda, muriates or marine ſalts, carbonate of 


potaſh or ſoda, and ſulphate of magneſia. Sometimes 


too, there is a ſmall quantity of ſulphate of i iron, Theſe 
falts never exiſt altogether in mineral waters. Sulphate 
of ſoda and carbonate of potaſh, are but very ſeldom 


found in mineral waters; but marine falr i is often found 
in them, in union with crbotcte of ſoda. Sulphate of 
-magneſia likewiſe exiſts pretty often in ſuch waters; 


and they are even ſometimes found to contain it in 
pretty conſiderable” quantity. When this firſt waſhing 
of the reſidue of a mineral water contains only one neu. 
tral ſalt; that falt may be very eaſily obtained by ch). 
ſtallzation, and its nature may be known by its form 
and taſte, and by the manner in which it is affected by 
oh and reagents. But this caſe is very rare ; and i 
happen! 
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Examination of Mineral Waters by" Evaporation. I 
I tappens much more frequently, that a number of ſalts 


ar: united together in this lixivium: We muſt then eit 
deavour to ſeparate them by flow evaporation, | Even 


this method does not always fully ſucceed, with what⸗ 


ever care this firſt lixivium may be evaporated : each of 
the ſalts obtained at different times by evaporation, muſt 


| be examined anew. It is moſt commonly carbonate of 


ſoda which is depoſited in a confuſed manner among the 
muriatic ſalts. Theſe may be ſeparated by a proceſs 
deſcribed by M. Giaonetti: It confiſts in waſhivg this 
mixed ſalt with diſtilled vinegar that acid diffolves the 


carbonate of ſoda : Dry the mixture, and waſh it anew 


with alcohol ;—the alcohol! takes up the 'acerite of ſoda, 
vithour acting upon the marine ſalt : Evaporate the ſpi- 
ricous ſolution to dryneſs, and calcine the reſidue ;—the 
finegar is "decompoſed and burnt. . Nothing remains 


ater this but ſoda, the exact An ot; which is 


known, 

4. The lixivium of the firſt reſidue of mindial water, 
prepared with four or five times its weizht of boiling 
water, contains nothing but ſulphate of lime: Accord- 
ngly, pure cauſtic ammoniac produces no change upon 
t; but cauſtic potaſh forms in it a copious precipitate. 
By evaporating the lixivium to dryneſs, the quantity of 
terrene a which it contains is exactly known. 175 


8 vil. of: PFaditious Machu Waters. 
THE pr at which he been Jeſeribed for the ex- 


amination of the reſidues obtained by the evapora- 


tion of mineral waters, are ſufficient for diſcovering, with 
tne utmoſt accuracy, whatever different ſubſtances may 


de diſſolved in thoſe fluids. Vet we muſt till advance a 


lep farther, in order to confirm the reſults of our ana- 
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4⁰² Hacki e Waters: 


y fis : We mul imitate nature by a ſynthetic proctk 
and diſſolve in pure water the ſeveral ſubſtances obtaing} 
by analyſis, from the mineral water which we haye ben 
examining. 1f the faQitious migeral water thus formed, | 
have the ſame taſte and weight, and exhibit the (ame 
phenomena with reagents as the natural. mineral water 
Which was analyſed,; no fuller proof can ; be. requirel | 
of the accuracy of the analyſis. | Such artificial combi 
nations happily ſupply, at ali times, in all places, and 1 
2 {mall expence, "medicines'equally uſeful for the cure d 
diſcaſes with natural mineral waters, whoſe. propertic 
are liable to be altercd by « conyeyance from c one place i 
| another, and by many. other circumſtances. | | 
I be moſt celebrated chemiſts are of opinion, that na- 
tural mineral waters may be imitated. by art. Macqug 
obſeryes, that ſince the diſcoyery of the carbonic acid 
and fince its power of rendering a great many ſubſtances 
ſoluble” in water has been taken notice of, it is become 
much caſier | to prepare factitious mineral waters. Berg: 
mau has given directions for the preparation of fadition 
Spa, Seltz, Pyrmont, Kc. waters. In Sweden, he inform 
us, ſuch waters are uſed with great ſucceſs; ; and be 
himſelf had experience of. their good effects. M. Do- 
chanoy has publiſhed a work, in which he gives a ſerie 
of proceſſes for the artificial preparation of all the mine- 
ral waters uſed in medicine. We have therefore good 
reaſon to hope, that chemiſtry may render the art d 
medicine ſome important ſervices, by ſupplying ſuch fa 
luable medicines, and by ee and n 
Energy at da | 
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its FI ASI PRINCIPLES. | 


es i 

1 N 

Na- 

yer N eng che hiſtory _ ente for theſe laſt ne 
cd, eh ty years, we find, that, in conſequence of the diſco- 


rery of the different elaſtic fluids, and their properties, 
Stah's theory has loſt much of its credit: Chemiſts 
have been for ſome time in doubt, whether to reject or 
adhere to it, and have formed various theories. the 
aber of which is ſcarce inferior to that of thoſe who 
are ſeriouſly engaged in the purſuits of this ſcience. A 
good many chemiſts, however, eſpecially in the north, 


ere; WT bare not yet adopted any new theory, but continue to 
ine wonnect the theory of Phlogiſton with the newly diſcover- 
gool e facts. But thoſe who are maſters of the ſcience in 


al its extent, muſt readily perceive, that the manner in 
which that connection is formed, is far from being natural 
Or larisfaGtory ; ; and that it conſiſts of forced analogies, 
ſte inconſiſtency of which is ſufficiently ſtriking. _ 
The doctrine adopted by ſeveral French chemiſts, at 
ſte head of whom we muſt rank M. Lavoiſier, who con- 
tired and laid the foundations of this ſyſtem, is not ſub- 
| to the ſame difficulties. Its implicity, its ſyſtematic 
h progrels, 
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e Dicouſs on Modern Cheniftry. 


1 its perſpicuity, an the eaſe. with which it 5 WW |; ©; 
applicable to all the phænomena of chemiſtry, render i irs p 
much ſuperior, to any of thoſe which ſtill divide ſuch of WW #6 
the philoſophers of Europe as have not adopted it. This WW obſc 
doctrine has been particularly explained through the I can 
whole of this work: But perhaps a ſhort view of it may the! 
ſtill be of uſe to the ſtudent; and I have therefore en- parti 
deavoured to exhibit, in- 155 following Diſcourſe, ; their 
brief account of the principles on which: it is founded; Wi vithe 


which may render it more ſtriking, and more eafily in portit 


telligible, and which will accordingly be a ſort of zb tics b 
ſtract of all the leading phænomena, to which the othen WMP The | 
may be referred as to ſo many general heads, body, 

In all chemical experiments, one of the two following I tenſe: 
phænomena i is obſerved; 1. Heat is either diſengaged ot Wincrea: 
fixed: 2: An elaſtic fluid is either formed or abſorbel, WMperties 
After theſe two general facts are eſtabliſhed as invariably K tizZ 


certain, it may be naturally conceived, that the properties I form « 
and action of heat, with the formation and fixation of WW produc 
elaſtic fluids, are the foundation of the theory of che: Wor rath 
miſtry. Theſe, therefore, are the two great a ln a f 
which muſt here Engage e our nN quantit 
"By 4 princip| 
Y Hat, and E the Firmation and. Fix vation n of lau be no 
> Fluid. of ice v 
| 1 gas 

AiTnoven the Andr, wake of ſcnſible heat, and lhe prit 
of combined or latent heat, which we have denon u : lar. 
nated caloric, is at preſent unknown, and cannot ther ni 
fore afford any proof of its material or individual exil-Wpoungs, 
ence, yet the whole phænomena of chemiſtry c concur oer of | 
prove, that it exiſts as a ſeparate body or ſubſtance, pol 11 
. certain unvarying properties or charaktere and Wn on 


its power to produce, by its action on our organs, that 
ſenſation which we denominate Heat, Philoſophers have 
obſeryed it to poſſeſs certain diſtinctiye properties which 
ein belong to no other ſubſtance, fuch as rarefaction, or 
the ſeparation which heat produces of the component 
particles of all natural bodies; ; which, by increaſing 
their bulk, diminiſhes their reciprocal attraction, and, 


els without enlarging the maſs, diminiſhes, in the ſame pro- 
in. portion, their ſpecific gravity, and ſtrengthens the affini- 


ties between the component particles of different bodies. 
The greater the quantity of caloric accumtlated in any. 
body, the more is that ſubſtance compreſſed and con- 


kobe; and in the ſame Proportion, too, are the pro- 
perties of the body changed. Fuſion or liquefaction, vo- 
atilization or kubllmation, the paſſage of liquids into the 
form of vapours or elaſtic fluids,—are effects conſtantly 
produced by the penetration of heat into thoſe bodies, 
or rather by its combination with them. Ice, or water 
In a ſolid ſtate, becomes fluid by abſorbing a certain 
quantity of caloric : A larger proportion of the ſame 
principle renders it inviſible and aeriform. There can 
be no doubt, that water in a liquid ſtate is a compound 
of ice with a certain quantity of caloric, and that water 
In gas or vapour, is equally 'a compound, of which 
lhe principles are the ſame, but which contains caloric 
0 2 larger proportion. Such is the theory of the for- 
mation of elaſtic fluids in general: They are all com- 
pounds, conſiſting of a baſe more or leſs ſolid, and mat- 


cur der of heat or caloric. As this laſt principle is ſubject 
A * laws of attraction peculiar to itſelf; when it eſcapes 


[ol one body, it combines with ſome other: —or ra- 
ther, 


dh n wah cb i 
5 uniformly ſabje& to certain laws of affinity. | "Beſides | 


tenſed3 fo much the more is its affinity for that body 
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na of the diſengagement or fixation of caloric, and the 


he 


| 115 . Dit on It 7 wo cat 
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1 bodies. with which caloric is combined, wa the 
haye a ſtronger attradtion for other bodies exhibited u 
them than for this principle, diſmiſs it, in order to com 
bine with thoſe other bodies. 


be 2 
There is not a ſingle inſtance in ich theſe phno- 


R 


diſengagement or fixation of elaſtic fluids are not obſerr-| 
ed, either ſeparately or together, From this {imple the 

ory, Which is in reality nothing but a ſtatement of fact 
it appears that all elaſtic fluids ought to be diſtinguiſh! 


by two names; one denoting their aeriform combinatia 
With 8 which ſort are the generic words, a 0 


or gas, the firſt to be uſed when thoſe ſubſtances in 7 
proper for maintaining combuſtion and reſpi piration, they «», 


ſecond when they do not contribute to theſe purpoſe;;f 


the other, a ſpecific name, denoting the particular bal 
Which are either produced and diſengaged, or fixed and 


notice, may be arranged } in four claſſes. 


9 s 
„ AA 7 ? 2. ; , , alle 
* \ 1 ”— * ar , 8 . . . 
. * * 


Elaſtic Fluids capable of maintaining Combuſtion, and the 


of the gas or elaſtic fluid. It will accordingly be es 
peRted, that, in a recapitulation of all the facts of ch6 
miſtry, we ſhould give an account of the elaſtic fui 


abſorbed in the various phænomena ke to thu 


ſcience. > 
All the elaſtic fluids whoſe properties are worthy a 
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TOs 77 Animals. 


5 Species 1. - Vital 7 
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Bir Fluids 4 for maintaining e and Re. 
i ration, and beiter jun nor ny m TINT | 


* 
* * 
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Species 3. Azotic gas. 
4. Nitrous gas. 


ws 
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le Fluids unfit for maintaining bi and Re 
ſpiration, but of a ſalme Nature, and ſoluble in 
e, OO 
ies 5. Carbonic acid gas. 
Sulphureous acid gas. 
Fluorie acid gas. 
Muriatic acid gas. 


Oxigenated muriatic acid g 
N „ 


Cx ASS IV. 


Elaſtic Fluids neither proper for maintaining Combuſtion, 


nor Reſpiration, but e 


Species 11. Hydrogenous gas. 
12. Sulphurated hydrogenous gas. 
13. Phoſphorated hydrogenous gas. 
14. Hydrogenous gas mixed with azote. 


15. Hydrogenous gas mixed with carbonic” 


'- " 
76. Carbonaccons hydrogenous gas; 
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Wo o the Nature and having bene of a 722 
19 of Elaſtic Fluids. 


7¹ TAL, AIR, called by i its Sari, Dr Prieftl, 
-phlogiſticated air, and by ſome other Engil 
a empyreal. air, and Principium forbile, is i 
_ preſent extracted from many different matters. Precii 
tate per ſe, or oxide of mercury, prepared by nitric ac, 
precipitates of the ſeveral mercurial neutral ſalts formel 
by alkalis, red oxide of lead fprinkled with a little ni 
acid, alkaline and terrene nitrates, nitrate of. ſilver, natire 
oxide of manganeſe either by itſelf or ſprinkled with ful. 
phuric acid, oxigenated muriatic acid, mercurial acctite, 
arſeniate of zink, all give out either more or leſs of it 
when expoſed to the action of light and heat. Its diſer 
gagement is evidently” effected by the uniform action of 
theſe two principles. It is not contained ready formed 
in theſe bodies: they contain only its folid baſe, which 
is melted by caloric and light, and thus reduced into an 
elaſtic-fluid ſtate; and as it eſcapes, the oxides by degrees 
aſſume the merallic ſtate; It is alſo obtained from the 
leaves of plants or trees expoſed in water charged with 
carbonic acid to the action of the rays of the ſun. 
Vital air is often mixed with a little azotic gas; only, 
that obtained from oxide of mercury, from oxide of mat- 
ganeſe, or from the leaves of plants, is without it. 
Vital air is rather heavier than atmoſpheric air; it | 
the only elaſtic fluid which maintains combuſtion. Pute 
vital air is four times as powerful for this effect as atmoſ 
pheric air; that is to ſay, a body requiring four cubic 
feet of pee air to effect its combuſtion, may be 
burnt with one cubic foot of vital air. Combuſtion | 


accompanied with a good deal of light and heat : thel 
o 


— 


7 


Dina dn Midetn benin Ag 
beende by the raph fen. 


Y 


of the fire, which forſakes the baſe of this air in propor- 


x. diſengagement is accompliſhed, ſlowly by degrees. 
4 It contributes alſo in an eminent manner to reſpiration. 
capt But as there is ſo much heat diſengaged from i it would. 


appear, that the reſpiration. of pure vital air would be 


rarified by it, and its circulation rendered too rapid. 

The baſe of vital air, by combination with carbone, ſul - 
phur, phoſphorus, azote, arſenic, &c. forms the carbonic, 
ſulphuric, phoſphoric, . nitric, , arſenic, &c. acids. It is 
from its poſſeſſing this property, that we have denomi- 


vays take place when thoſe combuſtible bodies are im- 
merſed in vital air; and that different degrees of tem- 
perature, above the ordinary temperature of the atmo- 
ſphere, are generally requiſite to produce them, at leaſt 


with enters into theſe compounds in different proportions; 

and that, according as any baſe is more or leſs completely 
only, ſaturated, the compound differs in its nature from other 
mal: Wn pounds not faturated preciſely in the ſame. degree. 


it formly the ſame : accordingly, phoſphorus robs the arſenic 
Pure rid of its oxigene; the phoſphoric acid, again, yields its 


amol- ouigene to coal, &c. 4. That when it paſſes out of one 
cube of thoſe bodies in which it has been fixed in a ſtate very 


ay b Wterent from that of elaſtic fluidity, into any other body, 
tion is ſort of combuſtion actually takes place; which is in- 
| theſe rd very flow, and therefore unaccompanied with either 
to . heat 


non as that baſe fixes in the burning body. In ſome 
inſtances of combuſtion effected by this air, only heat, 
but no light, is diſengaged. This happens when the 
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ojurious. to animals: the blood would be too much 


nated this baſe oxigene, or the acidifying principle. It 
s to be obſerved, 1. That theſe combinations do not al- 


vith ſufficient rapidity. 2. That this baſe or oxigene. 


3. That its affinity for theſe different matters is not uni - 
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hear or light; as oxigene, axalie-Gece in which it il 10 
in ſuch bodies, is combined with but very lade of the : 
princip 8 
Onigene cxmbines wich Wee 8 with 
metals, i it forms metallic oxides. Coal decompoles: Water 
and metallic oxides; having a greater affinity with Otis | 7 
gene, than either hydrogene or metals. 
_» Vital air difcolours vegetable and 1 ae 
When abſorbed by fixed oils, it thickens them, and we. JT 
duces them into a ſtate reſembling that of wax. Wu + 
the muriatic and the acetous acids, it . oxigetiarel * 
muriatic acid or radical vinega. A 
Ihe heat of the ſun, when acting with any conlider- Wi © 
able energy, diſengages oxigene into the ſtate of v I 
air from many of its combinations; ſuch as the oxides af large 
v , ſilver, gold. nitric 9 . muriatic WW prove 


U. „ eee or common air is a | engl « vil BN 72% 
air with azotic gas. One hundred parts of atmoſpheric Bi prope 
air, contain nearly 72 parts of azotic gas and 28 parts of 
vital air. This explains the reaſon why only a fourth 
part of any quantity of atmoſpheric air is conſumed before 
it becomes unfit for maintaining combuſtion ;/ and why 
the phænomenon of combuſtion takes place more flowly, 
and is accompanied with leſs heat and light in atmo- 
ſpheric, chan in pure vital air. But we mult obſerve, 
that there is not perhaps a ſingle inſtance of combultion 
in which the 28 parts of vital air contained in the con. 


mon air of the armoſphere, are entirely abſorbed and tity of 
fixed in the combuſtible body; and that accordingly, the tmoſph 
acriforin reſidue of atmoſpheric air remaining after it ha res ab 
contributed to combuſtion, is ſcarce ever pure azotic 71 Wotic g. 


K Bert 


not even when che daun body wenn 30's fixed and 
| ing Vo. 


 Diſranſe on Adern Cbeniſiryn 5: 


* affords a reſidue in 4 permanent aeriform ſtate; as 
charcoal, and all organic matters containing it, do. 


| There are a number 6f bodies which alter atmoſpheric 
ar, by abſorbing the vital air which it contains. But 
ve know of none that renew and purify it, except the 
lkaves of vegetables; which, when expoſed to the rays 


of the ſun, effect a deeompoſition of carbonic acid and 
water, in conſequence of which; 2588 Wore a een 
il a air to the nee 45 


il. 425 gar; which raid in che) . in od 


large proportion, is thus named, ' becauſe it very ſoon 
proves fatal to animals, and extinguiſhes combuſtion z 3 


ind accordingly, appears to bo in its nature directiy op- 


polite to vital air. Dr Prieſtley called this elaſtic fluid 


pblogiſticated air imagining that it derived its noxious 


properties from phlogiſton, diſengaged. out of burning 
bodies, or odorate matters; in a word, from all thoſe 
operations of nature and art, which he has called phlo- 
giſticating procęſſes.— It has ſince been proved, that this 


fuid exiſts ready formed in the atmoſphere, and is only 


ſeparated by the abſorption of vital air, Modern philo- 
lphers haye made more important diſcoveries - concern- 
ng this, than concerning any other elaſtic fluid. —There 
ne ſeveral ways of obtaining pure azotic gas, That 


vhich is moſt generally in ufe, is the expoſing of a quan- 


ly of liquid ſulphure of -poraſh' to a given quantity of 


Umoſpheric air under bell- glaſſes: : the vital air is by de- | 


grees abſorbed 3} and when it is entirely abſorbed, the 
Wotic gas remains pure. We owe this proceſs to Scheele. 
M Berthollet has diſcovered, that it may alſo be obtain 


fold fate, without mixing with the elaſtic fluid. The 
gas muſt thetefore be ſti], moregmpure, when the body MT 
is burnt under a bell- glaſs filled with atmoſpheric air, 
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ed 55 ins Ang rs fleſh, or the fibrous part of the 


an apparatus fuitable for collecting and preſerving gale; 
bur thefe animal matters, when uſed for this purpoſe, 


muſt be perfectly freſh': if altered, they afford, together 20 
with the azotic gas, a mixture of carbonic acid. 1 my- WW cont 
ſelf have diſcovered, that the air-bladder of the carp, Wi coo! 
which Dr Prieſtley had before obſerved to contain noxiou T 
air, is full of this fluid, which may be obtained finpy any 
by burſting them under bell-glaffes filled with water. © abu 
Axotic gas is lightey than atmoſpheric air. It inſtant Wi gert 
ly extinguiſhes burning rapers; and acts, with great n. ion, 
pidity and energy, in deſtreying the life of animals m- im: 
merſed into it. When mixed with vital air, in the pto- As 
portion of 72 to 28, it affords fadtitious atmoſpheric ar: Pound 
in a larger proportion, it forms an air noxionsto-aniniuls, ¶¶ tic 
Neither water, nor earths, nor acids, are known to zu chat 
upon this gas: It appears, however, that it is liable u arnſo 


be abſorbed by the nitric acid, which it renders ruddj. 5 
Mr Ca vendiſh has diſcovered, that three parts of auc IV. 
gas, mixed in glaſſes with ſeven parts of vital air, u bat I 
expoſed to the action of the electric ſpark, are by de Laſtic 
grees condenſed, ſo as to form nitric acid: Hence theo! 2 g. 
theory of the formation of this acid in the atmoſphere eis, m 
M. Berthollet has found, that ammoniac is deeompoſeſſi celtro) 
by hot nitric acid, by oxigenated muriatie acid, and M bable t 
the detonation of fulminating gold. He has diſcorere nital air 
that ammoniac conſiſts of five parts of azote, and one e cid, d: 
Hydrogene. He has farther diſcovered, that anini cpo. 


matters contain a great deal of azote,—that the ammounwaote a 


niac obtained from them by the action of fire and putt bree 
faction, is formed by the union of that azote wich bydr di 
gene,—and that plants, which afford this ſame fait © 


IO atord i it in —— of their * 
KA | 4⁴⁰ 


4 \ 


note, and therefore well de anima 
plants, which has been given them by ſome eee 
{ have fince ſatisſied myſelf by experiment, 1. That of 
ill animal matters, the fibrous part affords the moſt 
zzotic gas by nitric acid; 2. That after putrefaction, rx 
contains no more azote, "i becomes W to * E 


My- 
ar, WT cooliderabſe quantity of ammoniac. * 
don; Theſe remarkable qualities of azotic gas, ar FP 5 
ap) hcly worthy the attention of the phyſician. They con- 


[tribute to explain the difference between animal and ve- 
rerable matters, the formation of ammoniac putrefac⸗ 
lion, and che Prodafiics of the nitric acid from parridh 


m- icimal matters. 

pro- WI As this elaſtic fluid ins 108 FL forte: people con- 
uit: vounded with carbonic acid, it is to be remembered, that 
mals N «otic gas has no ſenſihle taſte,—is much lighter char © 
o tat aeriform acid,—and nenher reddens ünkare of. 


nraſole,/ nor McRae V Fes - 


2:oic IV. FOR gas wag in 4 HERE 3 We Hales 4 
r, bet Dr Prieſtley is properly the diſcoverer of it, This 
y de taltic ſtuid is diſengaged from nitrie acid by the action 
e beef a great number of combuſtible bodies, eſpecially metals, 
phere i als, mucilages, and alcohol. It extinguiſhes lights; it 
ppoſelſſ deſtroys animals ; it is neither acid nor alkaline; it is nog. 


table to be altered by pure water. By combination with 
vital air, it affords nitric acid; being itfelf nothing bur nitrig 
acd, deprived of a part of its oxigene, and conſequently a 
compound of azote and oxigene, only, containing more 
vote and leſs oxigene than the nitric acid. Hence the 
lieties of this gas; according as azote and tial air are 
tixed in it in different proportions ; and henee the un- 
fertainty of its effects on the eudiometer. From this we 
* ways in _ inſtances, —2{pectally "—_ 
d 2 


Ie 


| a 22 on de, cn 


i Ger to obtain nitrous gas, we uſe a body very greeh 
of oxigene, a requiring 2 conſiderable quantity of ox. 
gene to ſaturate: it,—the nitrous gas obtained, containg 
naked azotie gas; and even, ſometimes, nothing is obtain 
ed but azotic gas. Laſtly, It is in conſequence of nim 
gas poſſeſſing this property, that ſulphure ef potaſh h 
enabled to act upon it with ſuch energy. A ſolution d 
ſulphure of potaſh, when put into a glaſs filled with ni 
trous gas, immediately abſorbs a part of the gas: hnaf 


mort time, the gas is no longer reddened by the contat rend 
of air, and becomes fit for maintaining combuſtion, even matt. 
better than atmoſpheric air. It is actually converted in- WW in w 
to air, ſomewhat purer than the air of the atmoſphere, o WW on ac 
eontaining a larger proportion of vital air than atmoſpbe : whic 
rie air uſually contains: But if more nitrous gas be ad: and a 
ca, and the action of the ſulphure ſtill continued, the in th. 
Whole of the vital air is ſoon abſorbed, and what remains drige 
is nothing but azotie gas. We may farther obſerve, tha WF parts. 
nitrous gas communicates to phlegm « a green colour, be- the ſt 
fore extinguiſhing it; and that, in many inſtances, its co: mong 
our is owing to compounds, of which azote forms a pat. the m 
Thefe leading properties of nitrous gas, particular) N quent 
. rapidity of its combination with vital air, ſhew, tha all inf 
it bears an analogy to combuſtible bodies; and it hu ed wi 
been obſer ved by Macquer, that the artificial formation oils,— 
of nitrous acid by the mixture of theſe two gaſes, i; 1M matte; 
ſpecies of combuſtion ; but as it is not accompanied vitl 
phlegm, I have not ventured to rank nitrous gas my VI, 
= nnn . low c 
: £ phuric 
* Clrddnje achd gas was known ade any of le o lalphu 
cher Glaltze fluids. Dr Black. diſcovered its exiſtence i i mor 
thalle and alkalis; ; and at the ſame time ſhewed, that M bas a 
rendered thoſe matters 1 mild, and ſuſcepri bor ta 


* * 7 4 2 1 


Died on Modern ing. 
of +pſtllization; and dat, when deprived of i it, alkaline 


| © efferveſce, &c. This gas exiſts in the atmoſphere, of 
which it compoſes nearly one two-hundredth part; in 
acidulous waters, and in fame ſubterraneous cavities, fuck 
| & the Grotto del Cano, &c. It is nearly twice as heavy 
| atmoſpheric air; its ſmell is pungent, and its taſte 
xcrid; it extinguiſhes burning bodies,—kills animals,— 
reddens tincture of turnſole, — precipitates lime- water. 
renders chalk ſoluble in water, — forms, with all alkaline 
matters, carbonates, à fort of cryſtallzable neutral ſalt, 
in which the properties of the alkali are Rill diſcernible; 
on account of the weakneſs of the acid. This acid gas, 
| which acts an important part in the phenomena of nature 


in the proportion of twenty-eight-hundredth parts, —and 
| oxigene, in the proportion of ſeventy- two hundredth 
parts. As carbone, of all known bodies, appears to have 
the ſtrongeſt affinity for oxigene, the carbonic acid is as 
mong thoſe compounds, of which the decompoſition is 


pan. the moſt difficult, and one of the products the moſt fre- 
ulach i quently obtained in chemical analyſes. It is formed in 
7, hu all inſtances in which bodies containing oxigene are heat- 


Matters AY coal * 1 dc. 


VI. Sulphurous Pry gas is ene Wider 51 the 


phuric acid a part of its oxigene; and is a compound of 
lulphure with oxigene, containing the latter principle in 
a more ſcanty proportion than ſulphuric acid. This gas 
bas a ſulphureous ſmell, acrid and pungent, and a very 
pur taſte; ; it extinguiſhes burning bodies, and kills am- 


Dd 3 | mals 


5 42% 


matters become acrid and cauſtic, and are no longer liable f 


ad art, is a compound of carbone and oxigene; of carbone, 


ed with coal; as in the reduction of metallic oxides by | 
in coal itſelf, &c;—by the decompoſition of or gait | 


low combuſtion of ſulphure, or by abſtracting from ſul- 
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taſte are very ſtrong : it diſſolves filiceous earth, and hold 


mw 


ever it comes into contact with water diffolved in the at 


4s 2 


combines with water and with i ice, and melts So rs 


the ſtate an ar e acid. | 


Alkalis ſeparate it entirely, The nature of this acid ga 


acidifiable baſe has undoubtedly a very ſtrong affinity with 
Pxigene, as theſe principles have never yet been ſeparate 


mals: Intenſe cold as 5 it inte . liqnid "a f 
reddeus and diſcolours moſt vegetable blue colon 


theſe ſubſtances by means of the heat which it gives out 
as it becomes fixed: it abſorbs, by degrees, oxigene fron 
the atmoſphere ;- and, in ee of * Jorg int 


VII. "Me acid 805 is Atengaged 8 native 8 
of lime, or vifreous ſpar, by ſulphuric acid. Its ſmell aut 


it ſuſpended in an aeriform inviſible ſtate, The could 
of water, by fixing 1 it, ſeparates a portion of that earth; 


is unknown; and if it be like moſt other mineral acid, Þ 
a compound, conſiſting of a {imple acidifiable bale with | 
oxigene, its acidifiable radical principle muſt have a very 


ftrong affinity with oxigene; for even coal is not _— Lene 
Nu this 88, by feraching —_ pubic es wy 
2 WV. Muriatic de ger is 0 hoop 8 It i 
purified from water, and melted by caloric into an elaſtic WY * pt 
fluid. Its ſmell, which is lively and ſuffocating.—iu I Poſes 
taſte, which is very ſtrong, its ſolubilicy in cold water, dd. 
which readily abſorbs it, and ſeparates rhe heat by which I ge 
ir was maintained in a ſtate of elaſtic fluidity,—the pect ale 
liar neutral ſalts which it forms with terrcne and alkaline ſtems 
 baſes,—and the white vapour which is obſerved when- * 


moſphere,—are its diſtinguiſhing characteriſtics. Its i- 
timate nature, or component principles, are unknown; in 


6d. 12 lay, we are about to ſee, that this acid abſtran 
| oxigens 


AH 4 *.\ ; 
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cxigene a various be een when _—_ are tor 
ee ve "rent 


1b. ik muriatic 3 5 is | diſengaged wh 
great facility during the reciprocal action of native ox- 
ide of manganeſe and muriatic acid. This peculiar gas 
is known to be produced by the tranſition of oxigene 
from the manganeſe into the muriatic acid. This gas 5 
always. retains a colouring part, of a greeniſh yellow: 

Its ſmell is ſtrong and pungent : It is not acid: It weak - 

eus and reddens the flame of a taper, but does not extin- 

euiſh it: It is very quickly fatal to animals: It diſco- 
Jours ſtuffs, tincłure of turnſole, and flowers, rendering 

them all white : It likewiſe diſcolours and whitens yellow 

wax, &c.: It decompoſes ammoniac, which may now be 

| uſed as a preſeryative againft its noxious effects: the 

azotic gas of the ammoniac is ſeparated, while the oxi- 

gene of the muriatic gas combines with its hydrogene te 

form water: It condenſes fixed oils: Ir oxidates metals; 

| and even mercury and gold are ſubject to its influence: 

I is ſoluble in watef, and communicates to that fluid all 


acid, 

elaſtic I is properties: The contact of light by degrees decom- 
„ poſes it, and reduces it into the ſtate of pure muriatic a- 
witer, dd. — The formation of oxigenated muriatic acid, and 


which aigenated muriatic acid gas, is one of the moſt remark- 
able diſcoveries of modern chemiſtry. This diſcoyery 
alice bens, that the relations of muriatic acid to combuſtible 
ber- bodies are directly contrary to thoſe of the other acids. 
he u., All the other acids appear to be decompoſable by moſt of 
Irs 1. de metals, which have in general a ſtronger. affinity 
70; it vith oxigene than the combuſtible baſes of thoſe acids 
y with le. The mutiatic acid, on the contrary, is not de- 
pan: ©npoſed by any metal: none ef them detaches its ogi- 
pirads e and in eaten, of this, it ſcarce acts on any 
xigebe — 4 a 4 e | | of 
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of the metals. Its baſe, which is ſtill unknown, 1$ not 
only intimately connected with the acidifying principle 
but even detaches that principle from ſeveral other ne- 


tallic oxides, as well as from oxide of manganeſe ; when 


ſaturated, it is no longer acid; as exceſs of oxigene de. 
ſtroys its acidity. The caſe is directly contrary with 
many other combuſtible bodies. Its exceſs of oxigene 
enables it to act upon metals, on which, in its ordinary 
ſtate, it produces no change; ſuch, particularly, are au. 
timony, ſilver, and gold. While theſe metals rob it af 
this exceſs of oxigene, they are by degrees burned, and 
diſſolved in the muriatic acid, which returns itſelf into 


jts original ſtate. Theſe oxidations and ſolutions of me- | 


tals, by the oxigenated muriatic acid, are accompliſhed 
without efferveſcence, in the ſame manner as a ſalt is di 
ſolved in water; for the metal takes up the ſuperabut- 
dant oxigene of the liquid acid quietly, and with much 
more eaſe than if it were obliged to diſengage it from a 
combuſtible bafe, Oxigenated muriatic acid likewile 


diſſolves metallic oxides, and thereby forms oxigenated 


muriates, very different in their nature from ſimple mu- 


riates. The moſt ſtriking and moſt remarkable of tbeſz 


differences appears in the combinations of the acid, in 
its different ſtates, with oxide of mercury. With oxi 
genated muriatic acid, oxide of mercury forms corroſtet 
ſublimate. With ſimple muriatic acid, the ſame oxide 
forms mild mercury. The differences between theſe two 
ſalts are therefore owing to the differences between the 
two ſtates of the acid 1 in reſpect to the een of th 
oxigene. 


X. Ammoniac gas, l by Dr Prieſtley, is dif 
engaged by heat from liquid ammoniac, and, with {til 


more rapidity, from a mixture of ammoniacal muriate, 0! 
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common fal ammoniac, with quicklime. This elaſtic 
fluid, when collected in glaſſes over mercury, is found to 


be 2 little heavier than atmoſpheric air. The degree of 
cold or preſſure at which it loſes its aeriform fluidity, is 


till undetermined. It combines with water, giving out, 
while the combination takes place, a good deal of heat: 
it melts ice: it renders ſyrup of violets, as well as blue 
and red flowers, green: it combines rapidly with car- 
bonic, fulphureous, and muriatic acid gaſes; theſe com- 
binations produce a good deal of heat: as this heat is 
diſengaged from the two elaſtic fluids, theſe become ſolid 
while the combinations are forming. 

Ammoniac gas is ſpeedily decompoſed by the contact 
of oxigenated muriatic acid gas: the decompoſition is 
accompanied by heat : a quantity of water, charged with 
muriatic acid, is formed, and there is a reſidue of azotie 
gas. This experiment, as well as ſeveral others which 
have been already mentioned, proves ammoniac to conſiſt 
of bydrogene and azote. The decompoſition of ammo- 
nacal copper, and of fulminating gold and filver, which 
atord, by the action of fire, water, reduced metal, and 
otic gas, is another proof that ammoniac conſiſts of 
theſe principles ; for, the hydrogene of this alkali having 
a ſtronger affinity for oxigene than either gold or ſilver, 
detaches it from the. oxides of theſe metals, and, leaving 
Its azote to be diſengaged into a gazeous ſtate, forms 
Water with the oxigene which it has acquired in this 
manner, The phenomena of thi: decompoſition of am- 


noniac by oxides, are very much diverſified—from that 


which oxide of copper effects ſlowly, and with the aſſiſt- 
ace of a ſtrong heat,—ro the amazing rapidity with 
Wich ammoniacal oxide of filver is reduced, when it de- 
rates by the momentary contact of heat. The diver- 
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| tity of theſe phænomena is owing to the various aint 
of oxigene with the different metals. 

Oxides. of zinc and iron, which, in their metall 

ſtate, decompoſe water, have not the ſame power om 
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ammoniac ; for theſe metals have a greater affinity vil T 
oxigene, than oxigene has with hydrogene. poſſe 
XI. Pure bydrogenous gas, univerſally known by th Li 
| name of fammable air, is the. lighteſt of all aerifom iich, 
WW! fluids : When very pure, it is thirteen or fourteen ting years 
i lighter than atmoſpberic air. It extinguiſhes burnig orm 
| bodies: it kills animals: it is kindled by the contact d engay 
1 the electric ſpark, or of any flaming combuſtible body ind 
ti 1H it burns with a bright flame. Fifteen patts of this gu non 
"F108 abſorb, in burning, eighty-five of vital air; and by tai... 
BE combuſtion, an hundred parts of very pure water arr... 
"v1: if formed—if the elaſtic fluids be pure. The water nac, 
110 | therefore a compound of theſe two bodies, deprived gn. 
i f | moſt of the heat which Is neceſſary to maiiitain then bs te 
11, the ſtate of elaſtic fluidity. All ſubſtances having ble + 
„ ſtronger affinity with any one of theſe two principe these 
10 [| than that by which their union is maintained, decompoſe W. 
1 this fluid. Thus, iron, zinc, coal, and oils, decor he 
— 18 poſe water, and ſeparate hydrogene from it into 2 eas ,; 
F018 zeous ſtate ; as they have a ſtronger affinity with ths gene 
"I | baſe of vital air or oxigene than it has with hydrogene fill un 
' From this it is clear, that hydrogenous gas cannot be ce. 
Wl. petted to decompoſe carbonic acid, or the oxides of 20 i fe 
1 and iron: On the contrary, ſulphur, and ſuch metals o apf 
1 I | do not decompoſe water, give up the oxigene Which eiter 
1011/18 they contain, in the ſtate of ſulphuric acid, and of meWoree. 
{013188 tallic oxides, to hydrogenous gas; which reduces t The 
former into the ſtate of pure ſulphur, and the latter don of 
to the ſtate of metals. This decompoſition of my Md de 
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08 and zinc, is the cauſe from which proceeds the hy- 
drogenous gas produced during the ſolution of theſe two 
metals by the ſulphuric, the muriatic, the carbonic, or 
ne acetous acid. | 

The leaves of vegetables, on the contrary, appear to 
poſſeſs the property of abſorbing the hydrogene of wa- 
ter, and diſengaging its oxigene into the {tate of pure air. 
Light contributes greatly to this decompoſition; and 
without the contact of light it is never effected. It ap- 
pears to ſerve for the purpoſe of melting oxigene, and thus 
forming it into vital air; and, while the oxigene is diſ- 
engaged, the hydrogene becomes fixed in the vegetable, 
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body! and ſeryes, no doubt, for the production of oil. We 
dis gu now not yet exactly, with what ſubſtances, and in what 
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proportion, hydrogene myſt combine to form oil. Hy- 
drogene, or the baſe of hydrogenous gas, forms ammo- 
niac, by combination with azote, or the baſe cf azotic 
pas. M. Bertholler, by analyſing that ſalt, has ſhewn 
this to be its compoſition : But we have not yet been 
ible to form ammoniac by the immediate combination of 
theſe two principles. | 

We have never yet been able to ſeparate the matter 
of heat combined in hydrogenous gas, to which that 
pas owes its elaſtic fluidity, without fixing the hydro- 


ſill unacquainted with hydrogene in a ſolitary inſulated 
late. The degree of preſſure or cold neceſſary to effect 
this ſeparation, muſt be ſuch as we have not yet learned 
bo apply: Every thing, indeed, concurs to ſhew, that 
Uther the one or the other muſt be in an extreme de- 
bree. | — 
The ſudden diſengagement, and the rapid inflamma- 
wn of hydrogenous gas, produce all' the fulminations 
Md detonations which are obſerved in chemiſtry. The 
inſtantaneous 


gene in ſome other compound; and therefore, we are 
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the conſequence of theſe detonations. 
Hydrogenous gas performs an important part in the 


phenomena of nature. A great quantity of it is prg. / 
duced and diſengaged in mines: Ir there reduces and o cont 
lours various metallic oxides: it riſes in the atmoſpbet Wi gem 
is carried about by the winds, and kindled by the A hy: 

_ eleftric ſpark: accordingly, it acts the part of thunder; WW fon 
and immediately upon its detonation, a quantity of The 
ter is formed, which ſtreams down upon the earth. at th 
The inflammation of this gas by the electric ſpark, i part 
one of the moſt remarkable phænomena i in nature, uu caulc 
one of thoſe of which the origin is leaſt known. We bot n 
are equally at a loſs to explain, how the electric ſpa It 


comes to be capable of fixing a mixture of vital air au ſulph 
azotic gas into nitric acid. never 
1 _ $1 „„ or 
XII. Sulphurated hydrogenous gas, or hepatic gan nuria 
has been very well diſtinguiſhed from other hepatic gals My con 
by Bergman. It is obtained from ſolid alkaline ſulphuts WMphur, 
or livers of ſulphur, by decompoſing them with acids af the 
a pneumato-chemical apparatus. This aeriform fluid h nuriat 
a very fœtid ſmell : it kills animals: it renders ſyrup a conver 
violets green: vital air precipitates ſulphur from it: it M vil a; 


kindled by the electric ſpark, and by the contact of bu Ou: 
ing bodies: it burns with a reddiſh blue flame; and, enable 
burns, depoſites ſulphur on the ſides of the ell con rbich 
taining it: the ruddy nitrous acid, the {ulphureous acid, WM know | 
end the oxigenated muriatic acid decompoſe it, deliroMihou 
its elaſtic fluidity, and ſeparate the ſulphur, It combinegWſrong] 
with water, and the ſolution is decompoſed by the ze vater, 
tion of air: ſulphurated hydrogenous gas colours and ee d 
guces oxides of lead, biſmuth} &c. ; it precipitates ſolu line 
tions of metals. Some metals, particularly mercury a bur 


{flyer 
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ver, ſeparate. the ſulphur; accordingly, when paſſed 
through glaſſes containing mercury, a great part of it is 
decompoſed. „F 77 eee e oth 

All theſe phænomena agree in ſhewing, that this gas 


ariably 
in the 


is pro 

a contains ſulphur in a. very attenuated ſtate, M. Gen- 
ſphere Wi gembre, by an analyſis, bas diſcovered it to conſiſt of 
by de bydrogenous gas and ſulphur: to the ſolution or ſuſpen- 
woder; WW fon of ſulphur, it owes its diſtinguiſhing characteriſtics. 
of w The ſulphur, however much attenuated, does not burn 
h. at the ſame time with the hydrogenous gas, but is in 


park, 3 part depoſited during the combuſtion of the gas: The 


re, ul dauſe of this phæenomenon is, that hydrogenous gas does 
1. We rot need combuſtion of ſo high a temperature as ſulphur. 
ic (park It is ſulphurated hydrogenous gas which mineraliſes 
air and WT ſulphureous waters. On this account, the common acids 


never precipitate ſulphur from thoſe waters; but the 
nitrous acid, the ſulphureous acid, and the oxigenated 
tc gan muriatic acid, in which the oxigene is not very intimate- 
tic gales 
1]phures, 
acids in 
fluid has 
Lyrup of 
1 it: it i 
of burn: 
and, 38 1 


phur. by abſorbing the hydrogene. If too much of any 
of theſe acids be employed, eſpecially of the oxigenated 
nuriatic acid, the ſulphur of this gas will be burned, and 
converted into ſulphuric acid; and then no precipitate 
vill appear. s 
Our acquaintarſce with ſulphurated hydrogenous gas 
enables us to explain ſeveral things concerning ſulphur, 


Tels con vbich we were before unable to account for: 1. We 
ous aciliknow now, why ſolid ſulphures, recently prepared, are 
, deſtrofſ'thout ſmell ; and what occaſions their becoming ſo 
combineWſlrongly foerid, when moiſtened : 2. It appears that 

the zeßvaer, though not decompoſable by ſulphur alone, is 
rs and Hey decompoſed by the joint action of ſulphur and al- 
ates ſolu hie matters: 3. We underſtand fully, how alkaline 
cury augepaures come to be decompoſed by the air, and by ſe- 


Glyet 


veral 


ly combined with the acidifiable baſe, ſeparate the ſul- 
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veral mene oxides, eſpecially by the oxides of meth 
which do nat deeompoſe water: 4. The theory of ful. 
phureous mineral waters is now eaſy to explain; as yel 
as the hiſtory of their decompoſition by air and metalle 
oxides ; and the difteuhties which were formerly found 
in all attempts to detect the fulphur by ſimple acid 
while it was net ſuſpected to exiſt in thoſe waters in ay 
other ſtate but fulphure or hepar. 


Xin. Phoſphorated Þydrogenous gas was diſcovered by 
M. Gengembre, who called it, at the firſt, phoſphoric gu 
He obtained it, by boiling a lixivium of cauſtic potalh 
with half its weight of phoſphorus, and receiving the 
elaſtic fluid that was diſengaged, into glaſſes containing 
mercury. It kindles, by the mere contact of air, pro 
ducing, as it takes fire, a faint exploſion. The (oli 
phoſphoric acid which it affords, forms, when burning 
a ſort of corona in the air, when not agitated ; and, to 
wards its extremity, the diameter of the flame does 10 
diminiſh, but is enlarged. When mixed with vital al 
under glaſſes, it burns with the greateſt rapidity, at 
produces ſuch heat and dilatation that the glaſſes bu 
if they be not very thick, or if the proportions of i 
mixture be too large. M. Gengembre has ſhown, ths 
this new gas is a ſolution of phoſphorus and hydrogenob 
gas. It bears a conſiderable reſemblance to ſulphurats 
hydrogenous gas; and differs from it in nothing but th 
nature of the combuſtible body ſaſpended in the hyd: 
genous gas. As phoſphorus is much more combuſii 
than ſulphur, phoſphoric hydrogenous gas kindles in u 
air: the phoſphorus is firſt kindled, and communica 
the inflammation to the hydrogenous gas, which is heat 
by its combuſtion. In ſulphurared hydrogenous gas“ 


the — the hydrogenous gas is kindled only Dj l 
coat 
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«nat of ſome burning body; and the ſulphur not 
being ſufficiently heated, is ſeparated unburnt. 


XIV. Hydrogenous gas, mixed with azotic gas, forms 
that elaſtic fluid which M. Volta has denominated in- 
unmable air of marſhes. It is produced by the putre- 
ation of ſome vegetable matters, and of all animal ſub- 
ſtances. It is diſengaged from waters in marſhes, ponds, 
houſes of office, and all places where there are animal 


ed U tters putrefying in water. It either accompanies, pre- 
ic gu edes, or follows, the formation of ammoniac which 
po kes place in putrefaction. I take it to be a ſimple 


mixture, of which the component parts are not united 
by combiration; for, were they actually combined, the 
eſalt would be ammoniac: but it differs from ammo- 
nac, 1. In the elaſtic ſtate of the two fluids of which it 
nſiſts; 2. In the proportions of thoſe elaſtic fluids, 
hich vary in this mixed acid, but in ammoniac are al- 
days the ſame. We are indebted for our preſent accu- 
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viel ute knowledge of this gas to M. Bertholler In the 
Jiry, ears 1778 and 1779, I examined the inflammable gas 
fes bull marſhes, and difcovered it to contain carbonic acid: 
s of rin ſeveral of thoſe gaſes, found in different parts of 
n, tha be neighbourhood of Paris, I found a mixture, the na- 
rogenoofre of which I did not properly diſtinguiſh ; although I 
phurate lerted, as may be ſeen in the 164th page of the col- 
g but dh F<ion of my Memoirs in 8vo, that it is ſometimes ac- 
ie hydrogen Panied, or even has its place ſupplied, by phlogiſti- 
bull ed gat, which, as I have elſewhere ſhewn, is the ſame 
les in W ih what we at preſent call azotic gas. Theſe were 


_—_ rely vague aſſertions at the time when I inſerted them 


h is heat . Memoirs: but M. Berthollet has ſince communi- 
us gas ed to them a degree of certainty and preciſion which 
nly b induces 


con 
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induces me to diſtinguiſh this gas by the peculiar nang 
above given to it. „„ 

Hydrogenous gas, mixed with azotic gas, burns with 
a blue flame, It detonizes, but not eafily, with vital air, | 
When cauſed to detonize, in M. Volta's eudiometer, it 
is found to produce ſome drops of water, and a reſidue 
more or leſs pure. 
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XV. I diſtinguiſh, by the title of hydrogenous guy 
mixed with carbonic acid, that gas which is obtained by 
diſtillation from many. vegetable matters, particular) 
from tartar, and all tartareous ſalts; from acetous falts; 
from hard wood; from charcoal burning with the help 

of water; from mineral coal, &c. „ 
It does not burn very readily ; but it is not abſolutely 


incombuſtible, even though three fourths of its bulk be blue. 
carbonic acid. This acid is ſeparated from it, and the * 
aid 


hydrogenous gas purified by lime. water and cauſtic a 
kalis. It is a ſimple mixture, without combination. Hy-. noth 
drogenous gas is not capable of decompoſing carbonic {ſince 
acid; for coal decompoſes water, having a ftronger all tec 
nity than hydrogene with its oxigene. 5 ; 

| | 
XVI. Laſtly, It is now known that coal, though ve 4:17 


much fixed in cloſe veſſels, and in our common fires, is liable Flu 
to be reduced to vapour, and diſſolved into elaſtic fluid, at 
in a very high temperature. Hydrogenous gas acts wich 1 

more energy than any other ſubſtance in diſolvin | f 
carbone, and maintaining it in ſuſpenſion; it frequent 110 7 
therefore carries it with it, as it aſſumes an elaſtic fluid 74 
form. It is this mixed gas that is diſengaged, when call Ip 
iron and ſteel are diſſolved in ſulphureous acid diluted l q ; 5 
water. In conſequence of. the former having — * 


carbonaceous matter in the tops of the furnaces, 4 707 
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later in its cementation, it even appears that coal may 
be directly diſſol ved in hydrogenous gas, by direding the 


rays of the ſun from the focus of a mirror, through the 


middle of a glaſs filled with this gas, upon coal placed on 
mercury in the bottom of the glaſs. This fluid burns 


{nall white or reddiſh ſparks. The exiſtence of coal in 
ſolution in this gas, appears from its gravity, and from its 
combuſtion in vital air, which produces carbonic acid. 


| likewiſe appears, that coal communicates to hydroge- 


nous gas its well-known fœtid ſmell, or at leaſt it renders 
that ſmell ſtronger. Laſtly, coal modifies the effects of 
this gas, and changes the reſults of its combinations: 
Thus, a mixed gas, formed by the ſolution of coal in 
wotic gas, ſeems to be the colouring matter of Pruſſian 
blue. But we are not yet acquainted with all the com- 
pounds into which coal enters: and the ſame is to be 
fad of the various mixtures of all the gaſes with one 
other, which certainly take place in a great many in- 
ances, but of which chemiltry has not yet EEO the 


ellects. 


0f the Application of the Fats which have been cols 
leed, concerning the Nature and Properties of Elaſtic 
3555 to the great Chemical Phanomena Froductd by 
Nature and Ari. 


Ii now acknowledged as ani unqueſfionble fact, that 


there is perhaps not a fingle phenomenon in che- 
niliry in which ſome elaſtic fluid &.not eicher diſengaged 
© feed; nay, ſometimes both the diſengagement and 
fixation = elaſtic fluids take place on the ſame occaſion * 
wn the diſcoveries of the moderns have proved, that the 
anner in which ſuch phenomena were formerly ac- 


vor. HI, Ee counted 


[ich a blue flame; and gives out, during its combuſtion, 
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counted Tor; neither explained the cauſes, nor gar: 
juſt view of the effects. The perſpicuity which theſ 
diſcoveries ha ve introduced into this part of the ſcience 
is a ſufficient proof of their i importance. | | 
On comparing the numerous facts which conſtitute th 
preſent ſyſtem of chemical knowledge, it appears tha 
they may be reduced to a few general claſſes, containing 
them all under diſtin& heads. Such an arrangement! 
the more neceſſary, as it ſhows the connections and mi- 
tual relations of thoſe facts; and muſt form, of conſe. 
- quence, the elements of the ſcience of chemiſtry. ane 
this laſt object cannot be attained, till all the gener 25 
phenomena be explained : and as we are {tiH unable u la 
account for a number of theſe, as I am about to ſhow, Aid 
this method of laying down the elements of chemiſtry I. 
to be conſidered in no other light than as a propoſal, the if pre 
importance and utility of which render it worthy e con 
attention of pluloſophers, 
It is with a view to contribute in part to the carrying 
f this project into execution, or at leaſt to ſhow that i 
3 impoſſible, that I have attempted to reduce all the 
facts, and the whole theory of chemiſtry, under fourteet 
leading phenomena, comprehending the various changes 
Which natural bodies are liable to ſuffer from the action 
of the chemical affinities. In order to proceed regular 
from ſimple to compound, in explaining theſe phe 
mena, I arrange them in the following order: 
1. The production or diſengagement of heat, and i 
abſorption, with the effects of both. 
2. The influence of air on combuſtion. 
3. The eſtes produced by light on bodies. 
4. The decompoſition and the recompoſition of water 
5. The production and the decompoſition of earths 


The formation and the decompoſition of "_ 
7 , 
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7, The formation and the decompoſition of acids. 

3, The combination of acids with earths and alkalis. 

9. The oxidation and the reduction of metals. 

10, The ſolution of merals by acids. 8 | 
11. The formation of the immediate principles of ve- 
berables by vegetation. 

12. The ſeveral ſorts of fermentation. 


te the 
$ that 
aiting 
nent i 
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conle- 
But 


ener 


animals. | 5 
14. The decompoſition and putrefaction of animal 
| matters. s | „ | Z | 2 | 
Let us briefly conſider each of theſe phænomena, and 


ble plain their eſſential relation to the properties of elaſtic 
ſhoy, luids. ; „ | | 

iltry V I. The production of heat is owing either to the force 

ſal, the f preſſure, which diſengages it in bodies in which it 


by WW: contained, —or te combination, which diſengages it in 
ke manner. It is to be obſerved, that this phænomenon 
akes place more eſpecially when an elaſtic fluid is fixed 
n any body; becauſe, as we have already ſeen, the zeri- 


om ſtate of any ſubſtance ſuppoſes the preſence of a 


arrying 
that It 
all the 


2urtecn Wood deal of combined heat. It is alſo to be obſerved, 
hangar as every different body contains a different quantity 
action heat, or, in other words, different bodies have differ- 


mm 
egular 


PHE 


It capacities of heat, therefore preſſure or combination 
buſt produce, from different bodies, very different quan- 
tes of this ſubſtance. For which reaſon, this phano- 
and enn, which accompanies a great part of the operations 
molt care, in experiments in which accuracy is intend- 
d. Similar to this, is the manner in which the appa- 


likewiſe very often obſerved in chemical proceſſes. 
rays depends on the increaſe of the bulk of bodies; 
De and 
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13. The formation of animal matters by the life of 
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at deſtruction or ab/orption-of heat takes place, which | 
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and on their then acquiring a greater capacity for the rs 
ception of the matter of heat. Both of theſe phanone. 
na, therefore, may be eſtimated mechanically, or merely 
by obſerving how the particles of bodies are com. 
preſſed together, or removed from each other, Bu 
in order to form a more juſt idea of it, we muſt add to 
this mechanical cauſe, the conſideration of the particulr 
chemical attraction or affinity between heat and the body 
on which we are obſerving its operation. = #7 


in 
of 
reac 
the 
fere 


II. Combuſtion is one of the moſt important phæno 
mena in nature. We may diſtinguiſh two diſtinct ca 
ſes of combuſt ions, thoſe which take place in the air 

and thoſe which take place apparently without the cui- 
tact of vital air, but on ſubſtances containing its baſe, 


Combuſtions effected by the contact of air, are, as H dati 

been already faid,, combinations of the combuſtible bo ies 

[i with the baſe of vital air or oxigene. In proportion coal, 
| theſe combinations take place, the matter of light and cation 
| loric are ſeparated from the oxigene, and appear in the len ige 

ö ſible form of heat and light. There are ſome combuſtibę nige. 

[| bodies which diſengage theſe fluids flowly from vital aas n 
and afford only heat when they burn: others, againMreral| 

ö diſengage theſe principles rapidly, and cauſe them to n the; 

h pear in the form of ſparkling light, and glowing ben,, 

| By communicating more or leſs oſcillation to this ligirnsf« 

| they give it different ſhades of colouring ; if, with Eur w! 

ö we conſider different coloured rays of light as being ene i; 


ff heat 
Dore 7 
1 Whic 
Kat, al 
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Wil, the ſame matter, only actuated by different oſcillatio 
fimilar to the vibrations of ſound. In certain col 
buſtions effected by air, the combuſtible bodies hat 
ſo great an affinity to the baſe of the elaſtic fu 
that they attract it with the utmoſt facility; otbe 
require, in order to their combination with oxigene 
temperature ſometimes exceedingly high, which app 
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10 donate the attractive influence of the combuſtible 
body on that baſe. This theory accounts for the in- 
creaſe of the weight of a burat body ; the change of 
is kate; the impurity of atmoſ pheric air after combuſ- 
ion, —for the proportion of azotic gas then becomes 
much larger, — and the diverſity of the phænomena, 
ſuch as flame, heat, and rare faction, which accompany 
erery ſpecies of combultion which is effected in the at- 
moſphere. 

The ſecond claſs of ie 08 is generally effected 
in cloſe veſſels. It conſiſts in general in the tranſition 


e r& 
ome- 
erely 
com. 

But 
add to 
ticular 
> body 


hats 
& cal 


he ar, WW ready burnt, into an unburnt body. It depends upon 
ne con-the different elective attractions of this principle for dif- 
dale. ferent combuſtible baſes. To this claſs belong, the oxi- 


as dation of metals by acids, the reduction of metallic ox- 
le bodyMWides by coal, —the combuſtion of ſulphur, phoſphorus, 
rtion coal, and carbure. of iron by nitric acid, - the combuſ- 


and ci 
the ſen 


ton of hydrogene, the principle of ammomiac, by the 
drigenated muriatic acid, &c. &c. In all theſe inſtances, 


\buſtibaWoxizene paſſes out of one body into another; and as it 
vital nas not melted by heat and light, theſe combuſtions ge- 
8, agalniMterally take place without flame. We may obſerve, that 
m to n theſe inſtances of combuſtion, which may be called 


ng beugt, the property of combuſtibility is not loſt, but only 
his ig sferred from the body which abſorbs the oxigene to 
ich Zuedat which loſes it. We may likewiſe add, that as oxi- 
being Nene is more or leſs ſolid, that is, more or leſs deſtitute 


ſcillario0 Pp! heat and light in the compounds 1 into which it enters, 
ain cou odies which detach it may ſometimes abſorb it in a 
dies bare pure and ſolid ſtate than it was contained in thoſe 


tic flu 
oxigene 


ch app 


a Which it before exiſted: and the diſengagement of 
at, and even of light, muſt then take place. Such is 
Ke origin of theſe two phænemona in detonations by 

| E e 2 | | nitre, 


of oxigene, either more or leſs folid, out of a body al- 
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nitre,—in the apparent action of nitric acid on ſulphu, . tow 
coal, phoſphorus, the e of metals, ils, and a. pes of 
| cohol. its oth 
nous © 
UI. The 2 of liebe on Jedi have not been bi. gas, a0 
therto eſtimated any other way than by their conks this de 
quences ; their cauſe has never yet been properly er. of this 
plained. It has been long known to act upon Vegets or ſolid 
bles, to communicate to them colour, and to develope found e 
their combuſtible principles. Scheele obſerved, that the pacity f 
rays of the ſun coloured nitric acid, muriate of file, pears, 
mercurial precipitates, &c. It is at preſent well known and wa 
that all theſe eſfects are attended with the diſengagemen great de 
of a more or leſs conſiderable quantity of vital air: ligt: renders 
therefore, acts at the ſame time with hear upon thele of whic! 
bodies, ſeparates their oxigene, melts it, and cauſes i atmoſph, 
to pals into the ſtate of- elaſtic fluidity. Ir is in thi coyery c 
manner that it contributes to the decompoſition of cr. chrows n 
bonic acid by the leaves of vegetables. That decompo-Wil —of the 
ſition is, in truth, owing to a double attraction ; 1, The the form 
attraction of light and heat for oxigene, which ther —of (pi; 
tend to diſengage into vital air, &c.; 2. That wich ve alreac 
which vegetable matters act upon 8 the radical ferable t 
principle of this acid. By the ſame mechaniſm, ig . throws 
promotes the decompolition of water by the fame orga noſphere 
of vegetables, and contributes to the formation of tei ature of 
oleaginous principle. By attending with more car litters, | 
than has been hitherto done, to the action of light upol . 
many natural bodies, ſome important diſcoveries may be V. Th 
made, as I pointed out in the year 1780. bed to 
chemiſts b 
IV. The formation and the decompoſii tion of wat" en of ea, 
depend entirely on the affinities of oxigene, which is o concerning 
of i its principles. Linc, iron, oils, and coal, are alrea Rare con! 
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Known to poſſeſs the property of ſeparating the princi- 
ples of water, by abſorbing its oxigene, and diſengaging 
its other principle, hydrogene, in the form of hydroge- 
nous or inflammable gas. The extreme levity of this 
| gas, accounts for the high temperature requiſite to effect 
this decompoſition fuddenly. It appears, that the baſe 
of this gas, -hydregene, which is commonly either liquid 
or ſolid, in the two ſtates in which water is commonly 
found on the ſurface of the globe, has a very great ca- 
pacity for containing the matter of heat. Ir even ap- 


pears, that this baſe, though combined with oxigene 


and water, till poſſeſſes this property of abſorbing a 
great deal of heat; and that it is this property which 
renders aqueous vapour lighter than air; in conſequence 
of which, the mercury ſinks in the barometer, when the 
atmoſphere is filled with that vapour. This noble di- 


coyery of the nature and the decompoſition of water, 


throws much light on the theories of metallic ſolutions, 
—of the oxidation of various. metals by moiſture,—of 
the formation of the immediate principles of vegetables, 
—of fpiritous fermentation, and of putrefaction: And 
we already ſee, that almoſt all chemical theories are re- 
ſerable to, and depend upon the affinities of oxigene. 
It throws alſo great light on the phænomena of the at- 
moſphere,—the formation of meteors, — the laws which 
nature obſerves iu the ſucceſſive ee of organic 
matters, XC. 


o 
* 


v. There are ſtill ſeveral important deſiderata with 
relpet to the formation of bodies. which the labours of 
chemiſts have not explained. One of theſe is the forma- 
tun of earths. Naturaliſts have given their opinions 
concerning the formation of earths: feveral of them 
hare conſidered the converſion of filex i into clay, as a 
2 ſufliciently prored; but that noticn is nothing but 
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an ingenious hyporbeſis, not ſupported by facts. Che, 
miſts have not been able to change either ſiliceous can} 
into alumina, or alumina into ſiliceous earth. Nature, 
perhaps, operates this converſion; but as we are unac. 
quainted with the means which ſhe employs, we ſhoul 
not venture to gueſs, when not countenanced by diret 


eumſtar 
were k1 
of the 
in what 
that of 


experiments. To confider barytes, magneſia, and line, WWF VII. 

as compounds conſiſting of filiceous and aluminous earth; ¶ one of 

united with ſome other bodies, is to advance hypotheſes dern ch. 
which deſerve but very little credit. No chemiſt hu baſe or 

hitherto directed his =: ww to this ſcope : the nec. combina 

fary data are even wanting. | lame in 
that the 

vI. Nearly Gmilar 3 is the ſtate of our knowledge wih ſtances c 

| reſpect to the formation of fixed alkalis. The modem different 


ideas of the principles of chemiſtry, lead us to ſuſpect azote 
a principle of theſe ſalts We may perhaps even ven- 


nitric, tl 
acids; W. 


ture to conſider this body, the exiſtence of which nM and phoſ 
ammoniac has been fully proved by M. Berthollet, 3% riatic, th 
a principle common to fixed alkalis and alkaline earth kingdom, 
in general, —in a word, as the allaligenous principle. Proportio 
For inſtance, there can be no doubt, that the fixed , ſeem to f 
kalis are partly decompoſed in many of the operations of united in 
Chemiſtry : in the diſtillation of old ſoaps, and tartareouſ The de 
and acetous neutral ſalts, they are plainly changed into is not har, 
ammoniac.—This tranſmutation ſeems to ſhew, that fue Whenever 
alkalis contain azote, which, by attaching itſelf to cet vich oxig; 
hydrogene of the gil, forms ammoniac.— But cheſe fa applied 
have not yet been carefully examined, with reſpect 1 phureous 
the quantities of the fixed alkalis which appear to be del de ſulphy 
compoſed, and that of the ammoniac which is obtained, 
nor, what is of no leſs importance, with reſpect to . VIII. 7 


bs, forms 1 


reſidue produced from the fixed alkalis; ; and we can 
Wnities or 


Dope to eſtabliſh our theory upon this fact, till its ct 
N cumltand 
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ſumſtances be more exactly known. But though theſe 


were known, we ſhould ſtill have to enquire into the nature 


of the other principle or principles of fixed alkalis, and 
in what manner the radical principle of potaſh differs from 
that of ſoda, &c. 


{ 


VII. The formation and the decompoſition of acids, is 
one of the moſt valuable and beſt known parts of mo- 


dern chemiſtry. We know that they conſiſt all of a 


baſe or radical principle, more or leſs combuſtible in 
combination with oxigene : that the oxigene being the 
fame in them all, is the principle. of their acidity ; and 
that the differences among them are owing to the ſub- 
ſtances combined with the oxigene ; which differ in each 
WT different acid. —We know the baſes of the ſulphuric, the 
WT ficric, the carbonic, the arſenic, and the phoſphoric 
(cds; we know them to be ſulphur, azote, coal, arſenic, 
ad phoſphorus. But the acidifiable baſes of the mu- 
fnatic, the fluoric, and the boracic acids in the mineral 
oY kingdom, remain ſtill to be diſcovered ; as well as the 
8 proportions in which hydrogene and carbone, which 
em to form the baſes of all the vegetable acids, are 
(8 voited in them. : 
3 The decompoſition of the acids whoſe nature 1s known, 
ss not hard to explain. We know that it muſt happen, 
Whenever a combuſtible body, having a ſtronger affinity 
vith oxigene than oxigene has with the acidifiable baſe, 
applied to any acid: And ſuch is the theory of ſul- 
Phureous and nitrous acid gaſes by the decompoſition of 
the ſulphuric and nitric acids, &c. | 


VIII. The combination of acids with earths and alka- 
hs, forms the hiſtory of neutral ſalts, and of the mutual 
Kunitics or electiye attractions of thoſe different matters. 
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It compucbends che examination of the phenomena hid 
rake place when they unite, —the taſte which they a, 
quire, —their form, ſolution, cryſtallization, alteration 


by fire and air, and mutual decompoſitions. It has been 
treated of at great length in this work. | 


\ 


IX. The oxidation and reduction of metals is alſo te. 


ferable to the hiſtory of air and oxigene. We knoy, 


that what has been called the calcination of metal ; 
a combuſtion,—that it conſiſts in the union and fixation 


of the baſe of vital air cr oxigene in the metal al 
cined ; that metallic calces are compounds of metak 
and oxigene, which we call ox:des ; —that moſt oxids 


are reduced only by giving out their oxigene to ſome o 
ther body having a ſtronger affinity with it ;—that coal, 


by abſorbing oxigene from metallic oxides in this may. 


ner, forms with it the carbonic acid, which is diſengag - 


ed in ſuch abundance during their reduction and that 
there are ſoſhe metallic oxides, from which oxigene is 
ſeparated in the ſtate of vital air, by means of heat and 
light,—a fact which proves, that this oxigene is combin- 
ed with different metals, with very different degrees d 


adheſive force. But two very important particulars i 
the hiftory of the oxidation of metals, which haye beet 


aſcertained by modern experiments, and which throf 
great light on all the phænomena of metallic matten 
are, 1. That every different metal abſorbs, in order 1 
its ſaturation, a different quantity of oxigene: 2. be 
each metal may exiſt in different ſtates of oxidation,—0 


combined with different proportions of 3 
that which merely begins the oxidation of a metal tl 


that by which it is- completely accompliſhed, — for in 
ance, from fifteen to forty, or more parts of oxigen 
29 the hundred weight of iron. 4 


'The 
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ent ſtat 
it conta 
tion, ar 
of circu 
as effect 
Thus, 1 
oxide of 
oxigene 
the meta 
be oxid 
quantity 
oxide of 
bright gr 
This « 
different 
differ ent 


perties, ir 


kels burnt 
mena, of 
latisfactor 


X. The 
perties of 


afford, ag! 
much bett 
No ſolutio 
Ite metal's 


Metals a 


Ine acid itf 
la the firſt 
quantity of 
9nd, the v 


Diſcourſe on Modern Chemiſtry. 443 


The attentive examination of this ſecond fact, leads 
ps to diſtinguiſh, in every metallic oxide, ſeveral differ- 


ent ſtates in reſpect to the quantity of oxigene which 


it contains. Thus, mercury ſuffers an incipient oxida- 


tion, and is changed into a black powder in a number 
of circumſtances,” which have been hitherto conſidered 
3 effecting only an extreme attenuation of the metal: 
Thus, iron, in the ſtate of martial ethiops, is the firſt 
oxide of that metal, in reſpect of the ſmall quantity of 
oxigene which it contains, and cold water eaſily reduces 
the metal into this ſtate: Laſtly, copper, beginning to 
be oxidated, or combined with the ſmalleſt poſſible 
quantity of oxigene, is brown and reddiſh ; whereas an 
WW oxide of this metal, fully ſaturated with oxigene, is of a 
bright green. 
: This diſtinction of metallic oxides, according to their 
| ferent ſtates of oxidation, or according 2s they contain 


Iperties, in conſequence of their having been more or 
ks burnt, enables us to explain a great many phæno- 
mena, of which chemiſts were formerly able to giye no 
* account. 


X. The ſolution of metals in different acids, the pro- 


afford, agree very well with the modern theory, and are 
nuch better explained by it than they formerly were. 
No ſolution of a metal in an acid can take place, without 
Ihe metal's being firſt oxidated. 

Metals are oxidated by the ſulphuric acid, —either by 
Ine acid itſelf, or by the water in which it 1s dijuted. 
la the firſt of theſe caſes, the acid is decompoſed, and a 
quantity of ſulphureous acid gas diſengaged; in the ſe- 
ond, ine water is decompoſed, and bydrogenous gas dis- 

engaged. 


difcrent quantities of oxigene, and poſſeſs different pro- 


perties of theſe ſolutions, and of the ſalts which they 
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acid, without acting upon the water; ſuch as mercury, 
lead, &c.; and to burn theſe metals, the acid muſt be c. 
centrated. Metals which act with more energy in de 
compoling water than in decompoſing ſulphuric ac, 


ſuch as zinc and iron, are not fo readily oxidated unleſs 
the acid be diluted, as it is from the water they mult de 
rive the neceſſary oxigene. What proves the certain 


of this laſt fact, is, that the ſulphuric acid remains und. 


miniſhed, none of it being decompoſed. From thele 
_ circumſtances it is clear, that much more ſulphuric ac 


. 


muſt be neceſlary for the ſolution of a metal which de 
compoſes the acid, than for the ſolution of a met 
which decompoſes the water combined with it. In the 
former caſe, two different ſums of the acid are requiſts 
ene to oxidate the metal, and another to diſſolve the 
metallic oxide : if only the firſt ſum were mixed with 
the metal, it wonld only be oxidated, and the ſecond ſum 
of acid would ſtill be neceſſary to diſſolve the oxide: 
in the laboratories, there is frequently occaſion to make 
{ach an addition. Accurate obſervation has ſhown, that 
metallic oxides ought to be always in the ſame degree of 
oxidation or combination with oxigene, in order that 
they may be diſſolved in the ſulphuric acid; and that when 
they are fully ſaturated with the acid, they no longer 
combine with it. Before this period, they are not ſoluble 
in it; beyond it, they are precipitated,—an event which 
kappens when a ſulphuric ſolution is expoſed to too 
{ſtrong a heat, or left for a longer or ſhorter time ex 
poſed to the air. In the firſt of theſe operations, the 
heat promotes the action of the metallic oxide upon the 
acid ; and it of conſequence takes up more oxigene that 
it contained or needed in order to remain ſuſpended ii 
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ciple from the atmoſphere, till acquiring more than is 
Gare to its ſuſpenſion, the oxide is precipitated. 
Such is the theory of ſulphuric. mother waters. Solu- 
rons of metals by this acid afford- cryſtals only in the 
former caſe. All theſe facts agree in ſhewing, that the 
metals act firſt upon their ſolvents ; and that the ſulphu- 
ric acid does not act upon them till ney be oxidated to a 
certain degree. 
Nitric acid is likewiſe decompoſed by molt. metals. 
rey are oxidated or calcined to a certain degree by ab- 
orbing its oxigene, with which they have 2 greater affi- 
nity than azote. But they not taking up all the oxigene 
of the nitric acid, —not, at leaſt, unleſs too much of the 
netal be employed, and the mixture be too much heated. 
the azote is ſeparated in combination with a portion of 
oxigenie; and this particular combination conſtitutes ni- 
tous gas. The nitric acid is more liable to decompoſi- 
tion than any other acid; its two component principles 
not being very intimately united. For this reaſon, it has 
aways been conſidered as the chief ſolvent; and it is 
oning to the ſame circumſtance, that water is ſeldom de- 
compoſed during the mutual action of metals and the ni- 
tric acid, and that a large quantity of water puts a ſtop 
to this re. action. Accordingly, ſolutions of metals in the 
Nitric acid afford only one ſort of elaſtic fluid, nitrous 
pas, which is ſometimes mixed with a little azotic gas, 
eſpecially if the metals employed have a very ſtrong afſi 
ny with oxigene, and abſorb a great deal of it. 

Merals which are ſoluble in the nitric acid combine, 
and remain in combination with it, only when containing 
acertain quantity of oxigene not equal to their ſatura- 
ntion, Many metallic oxides, therefore, ſuch as thoſe 
of biſmuth, antimony, Mercury, tin, and, iron, are very 
eillly ſeparated from nitric acid, — by reſt, by heat, 
OT 
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acid, has 
with me! 
tallic 0x1 


ot by expoſure to the air. As they continue to abſyt 
oxigene from the acid in which they are diſſolved, or 


acid muſt alſo be very large; that it may be ſufficien, Laſtly 
fiſt, to oxidate the metal,. ſecondly, to diſſolve the ox. eds, by 
ide. If you employ only what is requiſite for the former be diver 
purpoſe, you obtain only a dry oxide; as in the inſtances WWfances. 
of biſmuth, zinc, tin, and antimony. | ron oxid 
The muriatic acid does not act upon any metal with. Wie theſe | 
out the aſſiſtance of water. Wherefore, as there are Wy with c 
but few metals which act upon water, there are but fen 
directly ſoluble in muriatic acid; and nothing but hy. II. V 
drogenous gas is ever diſengaged, in the caſe of ſolution, bon of t. 
by this acid. Every thing concurs to ſhow, that the ng ago 
principles of this acid adhere more obſtinately together Mater; a 


than thoſe of any other acid; and from this I am muck N ormed w 


inclined to think, that the unknown baſe of the muriatic Wſfources t! 
acid, whatever it be, is the body which has the greateſt ]Wſtvcir extr 
poſſible affinity with oxigene. None of the combultible NM, arc 
bodies which detach that principle from the other ſub- Nes, it | 
ſtances that contain it, takes it from this acid: but when in air 

metallic oxides are once formed, it diſſolves them very rea- Ws in hy! 
dily; it even detaches them from ſeveral other acids; and ice, that 

it diſſolves them even when fully ſaturated with oxigene, rom the 
which the other acids are not capable to do. The two rond, c- 
laſt of theſe properties, which are very remarkable, cer- hey app 
tainly depend on the tendency which the muriatic acd known ph: 


has to abſorb an exceſs of oxigene ; a tendency ſo fully l: for th 
proved by the formation of the oxigenated muriatic WWnnciples « 
acid, &c. | EY i be uſe 

The action of the other acids on metals is not yet ſa. combuſt 
ficiently known, to enable us to explain it ſo accuratel. Mer in whi, 
We ſhall only remark, that metals cannot decompoſe che WE" alkali, ar 
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cid, has a ſtronger affinity with oxigene than oxigene has 
with metals; as is proved by the decompoſition of me- 
allic oxides by the carbonaceous principle. 

Laſtly, The precipitation of metallic oxides from a- 
ads, by other metallic ſubſtances, depends entirely on 
the diverſity of the affinities of oxigene with theſe ſub- 
fances. When copper precipitates oxide of filyer, and 
ron oxide of copper, in ſilyer and copper; the reaſon 
of theſe phenomena is, that copper has a ſtronger affini- 
y with oxigene than ſilver, and iron than copper. 


| XI. We are only beginning to underſtand the forma- 
tion of the immediate principles of vegetables. It was 
long ago obſerved, that plants grew very well in pure 
vater; and that all their conſtituent principles were 
formed with water and atmoſpheric air: From theſe two 
ſources they derive all their nouriſhment : From theſe, 
their extract, mucilage, oil, coal, acids, colouring parts, 
le., are produced. Since the diſcovery of the different 
les, it has been obſerved, that they grow very rapid- 
Vin air altered and mixed with carbonic acid, as well 
s in hydrogenous gas. We have already taken no- 
ce, that leaves decompoſe water "and carbonic acid. 

From the former, they abſorb hydrogene ; and from the 


o Wccond, carbone,; diſengaging, from both, vital air. 
r- icy appear, likewiſe, to abforb azote. Theſe well- 
donn phenomena explain the formation of coal and of 


l: for there can be no doubt, that the latter of theſe 
nnciples conſiſts of fixed hydrogene, if the expreſſion 
My be uſed, as it affords a good deal of water during 
Is combuſtion. But we are {till ignorant of the man- 
ker in which the colouring principle, the aroma, the fix- 
Nall, and the glutinous 5a are formed; and whence 
Re varieties of the oils, &c.; only we may venture to 
forctel, 
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foretel, that new experiments on regetation, in proſe 26% 
tion of theſe new views, will hereafter explain the naw 3 
and the compoſition of all theſe different immediate prin 3 
1 are now beginning to, underſtand the - formain 1 
of vegetable acids, during vegetation, and even by that a& Fs 
In the hiſtory of acids, we have already taken notice, 3 
that they appear to be all formed of ſimilar baſes : tha, 3 
by a laſt analyſis, we obtain equally from them all, ex: Fan 
bone, hydrogene, and oxigene; and that they ſeem t EEE 
differ only in the proportions of the principles, and i 
the preſſure or denſity of the ſubſtances. The more q XIl. 
extend our experiments upon , the * probabe . 
inion appear. 
ION ow M rel have found an e to exil cw = 
among ſeveral of them. Scheele, who at firſt 1 woducec 
the oxalic acid and the acid of ſugar to be different from of the wa 
each other, was at length convinced, as we have met- 3 
tioned elſewhere, that there is no difference oY 3 
theſe acids, but that they are preciſely the ſame ;—1. WH quantities 
extracting the portion of potaſh which 175 6 þ EEE 
perties of the oxalic acid in common ſalt of ws Ay alcoh 
by that means, .reduting- it to pure oxalic 6 : ai b changed 
changing acid of ſugar into ſalt of ſorrel, by the a WY 
little potaſh. alles into 
1 2 this moſt important fat in the ach * al C opere 
tables, we add the valuable experiments 5 , and ene, hi, 
who has extracted tartareous acid from alcoho * 
changed tartareous acid into vinegar, and 1 XIII. CI 
acid, and oxalic acid, again, into acetous aci 7 © fence 
ſee, that the oxalic, the tartareous, and the 1 Imation © 
cids, greatly reſemble each other: that they ne of oP) an extra 
from one baſe, and differ only in the p os am on of 4220 
oxigene which they contain. It appears that t . Il. 
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reous acid contains leaſt of this principle : that the 


axalic-acid contains a good deal more of it; and that the 
acetous acid contains {till more than either of the other 
two, 1 cannot help thinking, that if four vegetable a- 
cids, which were at firſt thought to be eſſentially diſfer- 
ent from each other, have been already found to conſiſt 
of the ſame baſe, combined with different proportions of 
origene; future experiments may in like manner diſco- 
rer the ſame analogy to ſubſiſt among others, particular- 
y between the citric and the malic acids, which are fo 
oſten found together in vegetable juices, 


XII. Spiritous fermentation,—the ſimultaneous forma- 
tion of the carbonic acid and alcohol, — the neceſſity of 
vater and a ſaccharine principle to begin that fermen- 
ation, —all together afford us reaſon to think, that it is 
produced by the decompoſition of water. The oxigene 
of the water combining with the coal, forms carbonic acid, 
which is diſengaged ; and the alcohol is formed by the fix- 
ation of the hydrogene in the oily baſe, which, with different 
quantities of oxigene, furms the tartareous, the oxalic, and 
the acetous acids. This theory explains fully the reaſon 
fly alcohol affords ſo much water in combuſtion, —why it 
z changed by mineral acids into oxalic acid, acetous acid, 
&, It is true, we do not yet well underſtand how it 
paſſes into the ſtate of æther; only it is probable, that in 
ſuch operations, the alcohol loſes a portion of its oxi- 
gene, which goes to the formation of water. 


XIII. Chemiſts are beginning to conjecture, how far 
ine ſcience can conduct them in their enquiries into the 
formation of animal matters. Digeſtion ſeems to be ſim- 
Ply an extraction or ſolution by the gaſtric juice. The fix. 
on of azotic gas is one of the principal functions of or- 
Sor. NN. © Ff ganization. 
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ganization. From the experiments of Scheele, and, (iff be - 
more, from thoſe of M. Berthollet, it appears to occaſion pboſpl 
the principal difference between animal matters and ye. kingdo 
getable ſubſtances, It contributes to the formation q bas gu 
the ammoniac which theſe ſubſtances afford in ſuch + WW gnce fl 
bundance by diſtillation, &c. We know not yet in WM for chir 
what manner azotic gas is fixed in animals, whether by WW ged. 
the ſtomach or by the ſkin, &c. The differences « Wi pal fad 
mong the animal fluids deſigned for the nouriſhment df The he 
the different organs, and the peculiar nature of the gel» WW know tl 
tinous humour, of the albuminous liquor, and of the 6 
brous part, which is melted and diffolved in certain XIV. 
fluids, are now ſufficiently aſcertained. We know that biſtory | 
the former is the leaſt animaliſed,—that the ſecond is portant 
more ſo,—and that the third is the laſt ſubſtance pro naturaliſ 
duced by the action of the vital functions upon the fluids: WMeiuſe of 
We know, alſo, that this laſt humour is reunited ſinp i; efteec 
by reſt into a tiſſue of ſolid fibres; and that the albu. N coveries | 
minous part is thickened, and rendered concrete by ter, whic 
heat; whereas the gelatinous ſubſtance is ſooner de- Hood to 
compoſed, but alſo more readily reproduced. Peculiar ¶inderſtan 
acids have begn found in the excrementitious humoun, by the 
but we know nothing of their formation: we are pu. he flow 
ticularly ignorant of the manner in which the phoſphoncfMeondenſari 
acid, which abounds ſo generally through this kingdom and h 
is formed. | | 7, ar from we 
The nature of the ſolids of animals has engaged te been expla 
attention of modern chemiſts. The diſtinctixe natiralſubſtan 
of the fibrous texture of the muſcles, —of the membeſ be complet 
nous plates, —of the hard laminæ of the bones, de, con in: 
now known. Medicine expects, from the difcoveries Mom binatior 
chemiſtry, a ſolution of the problems which ſtill fbi rr2n ge 
concerning the formation ef the ſeveral matters waer —ſo h. 
conſtitute theſe parts; eſpecially of the phoſphoric acc. emble 


i y the ind 
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the albuminous juice, the fibrous matter, calcareous 
phoſphate, and the peculiar oils which are found in this 
kingdom of nature. The formation of ammoniac, which 
was gueſſed at by Bergman and Scheele, and has been 
ſnce fully explained by M. Bertholler, affords us reaſon 
for thinking, that all theſe problems may be ſucceſſively 
ſolved. In all probability, we want only a few princi- 
pal facts, to enable us to reach ſeveral important reſults: 
The hope of this muſt encourage thoſe phyſicians who 
know the importance of chemiſtry, 


XIV. Ever ſince the days of Chancellor Bacon, the 
hiſtory of putrefaction has been acknowledged as an im- 
portant object in medical enquiries. Several eminent 
naturaliſts have ſtudied it with ſome ſueceſs: But the 


7 WW: cff<tcd, have not been yet diſcovered. The late diſ- 
v- coeries throw ſome light on this important point. Wa- 
er, which promotes and excites putrefaction, is under- 


ſtood to be decompoſed in that inteſtine emotion. We 
underſtand how ammoniac is formed in ſuch abundance, 
by the fixation of azotic gas and hydrogenous gas. 
The flow decompoſition! of greaſe, its preſervation and 
Feondenſation, which in ſome inſtances proceeds to ſoli- 


Ur from water, are now accounted for: Im like manner have 
been explained, the volatilization and fedu@ion of dead atit- 
nal ſubſtances expoſed to the air, intoelaſtic fluids; ina word, 
le complete ſeparation of all thofe principles, and their diſ- 
perſion in the atmoſphere, which conveys them into new 
ombinations ; with that whole ſeries of compoſitions, 
ind tranſitions of ſubſtances out of one kingdom into'ano- 
hier, —ſo happily expreſſed by Beccher under the philoſo- 
feel emblem, circulus eterni motus, which he uſes toſig- 
che indefatigable activity of nature. 

Ff 2 K XP EA 


cauſe of this decompoſition, and the manner in which it 


ity and hardneſs in conſequence of the fixation of vital 
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| Pete | experin 

TABLE OF THE NOMENCLATURE. laſt ten 

| n either 

reprodu 

ae, as 

They, v 

. ; ; ed with 

E ſhall begin with obſerving, that it was d 055 

our intention to exhibit, in this Table, the The; 

whole of the chemical nomenclature : Our delign Hel into f 
only to arrange together, under ſeveral claſſes of cf ure. 

pounds, ſuch a number of ſelect examples as might en ap 

able any perſon, with a little ſtudy, to apply the privofſ,. been 

ples of our ſyſtem of nomenclature to all the compound portant p 
with which chemiſts are at preſent acquainted, as we 1 

as to thoſe which may be hereafter diſcovered. Fi 2 

this purpoſe, we have divided the table into fix perpet 1 burnin: 

dicular columns, with the general titles at their bead 1 


expreſſing the ſtate of the bodies whoſe names tt 
contain. Each of theſe columns conſiſts of 55 diviſn 
that being the number of the undecompoſed ſublial 
ces with which we are acquainted, and which ſucceed 
order in the firſt column. The correſpondent horizon 
diviſions of the other five columns, comprehend d 


being to « 
name alluc 
drivene, o 
ammab 
Ples of wa 
four princi 


principal combinations of thoſe ſimple ſubſtances, . Tbe - 
muſt of conſequence be equally numerous. te firſt col 
We ſhall trace each of theſe columns through its HA 15 


— 


cipal diviſions. 


Corr! 
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Co: uM wk 


The title of the firſt column is, SuBs TANCES THAT 
HAVE NOT YET BEEN DECOMPOSED. The reaſon 
why we conſider theſe bodies as ſimple, is, that we have 
not yet been able to analyſe them. All the accurate 
experiments which have beca performed during theſe 
laſt ten years, concur . to ſhew, that theſe bodies can 
neither be ſeparated into more {imple ſubſtances, nor 
reproduced by artificial combinations. "Theſe ſubſtances 
ze, as we have already mentioned, 55 in number. 
They, with their correſponding compounds are number- 
ed with Arabic numerals, running down both the right 
aud the left ſides of the table. 

The 55 ſimple ſubſtances of the firſt column are divid- 
ed into five claſſes, according to the differences of their 
nature, The firſt of theſe claſſes conſiſts of four bodies, 
which appear to come nearly under the character that 
has been aſſigned to the elements, and act the moſt im- 
portant part in combinations. Theſe are, 1. Light; 2. 
Caloric, which has hitherto been named matter of heat: 
3. Oxigene, or that part of vital air which becomes fixed 
in burning bodies, increaſes their weight, and changes 
their nature, and of which the moſt eminent property 
being to conſtitute acids, has induced us to give it a 
name alluding to that remarkable characteriſtic: 4. Hy- 
drcoene, or the baſe of the elaſtic fluid which is called 
aflammable Gas, and which, as it is one of the princi- 
ples of water, exiſts in ice in a ſolid ſtate. Theſe firſt 
four principal bodies are connected by a brace. 

The ſecond claſs of the undecompoſed ſubſtances in 
lhe firſt column, conſiſts of 26 different bodies, —all of 
zuch are liable to become acid, by combining with 
| FF 1 5 oxigene; 
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barcte. 
ſions. 


poſed | 


preſen 


oxigene; and in conſequence of their poſſeſſing thi 
characteriſtic in common, we diſtinguiſh them by the 
name of ac:difiable baſes, There are only four of theſe 
26 bodies that can be obtained in a ſimple uncombined 


ſtate. Theſe four are, azote,—the radical principle of Laſt 
the nitric acid *, or the ſolid baſe of atmoſpheric me. WW conſiſts 
Phitis, well known at preſent to chemiſts, in the fifth The la 
diviſion ; pure coal, carbonic, or the radical principle of Meſſrs 
the carbonic acid, in the fixth diyiſion; ſulphur, or the determi 
radical principle of the ſulphuric acid, in the ſeyenth quantit) 
diviſion ; and pho/phore, or the radical principle of the parate 
phoſphoric acid, in the eighth diviſion. The other 2: ¶ ples of 
are only known as they exiſt in combination with oxigene, It woule 
and in the ſtare of acids. But in order to extend aud onerloo! 
ſimplify the Science, we haye ſuppoſed them ſeparated i in many 
from oxigene, and exiſting in that pure ſtate to whici Wi compoſa 
it is probable they may one day or other be reduced The 
by art. They are all, therefore, inſerted in the fit WM now exf 
column, as exiſting in this ſuppoſed ſimple ſtare, and di udinally 
tinguiſhed as the radical principles of the acids into which Wi of the ſu 
they enter. | 
The third claſs of the undecompoſed ſubſtances of the 
frſt column, conſiſts of metallic matters, in number 17, 
extending from the 3 iſt to the 47th diviſion, incluſee, The { 
They all retain the names by which they have been b W574 xc 5 
therto known, The three firſt are liable to paſs into rug AD. 
acid ſtate, — agreeing, in this characteriſtic, with the pre manent a: 
ceding acidifiable baſes. ple ſubſta 
In the fourth claſs, are the earths which have na this colun 
yet been decompaſed,: . liceous earth, aluminous carte which, 
8 bart, derived fr 
and are re 
#® Tt is alſo to be obſerved, that azote is never obtained iner the Wor 


ſ-parate inſulated flate, but always in a gazcous ſtate, and i 
eombingtien with galorig, 
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harotes, lime, and magneſia, in ſo many ſucceſſive divi- 
ſons. None of theſe five earths has yet been decom- 
poſed ; and they are therefore to be conſidered, in the 
preſent ſtate of our knowledge, as ſo many ſimple bodies. 

Laſtly, the fifth claſs of undecompoſed: ſubſtances, 
| conſiſts of the three alkalis;—potafh, foda, and ammoniac. 
The laſt of theſe ſubſtances has been decompoſed by 
Meſſrs Bergman and Scheele; and M. Berthollet has 
determined, in a preciſe manner, the nature and the 
quantity of its principles: But we were unwilling to ſe- 
| parate it from the fixed alkalis, the component princi- 
ples of which we hope alſo to diſcover in a ſhort time: 
It would be improper to break through the order, and 
overlook the mutual relations of thoſe ſubſtances, which 
in many reſpects act, in Chemical experiments, as unde- 
compoſable matters. 


now explained, is, like each of the others, divided longi- 
udinaily into two; the left fide exhibits the old names 
of the ſubſtances in Italic characters. 


The ſecond column is intituled, Tus SAME SuR- 
STANCES REDUCED INTO THE STATE OF GAS, BY 
THE ADDITION OF CaLlokic. It exhibits the per- 
manent aeriform ſtates into which a number of the fim- 
ple ſubſtances in the firſt column are liable to paſs. In 
this column, there are only four elaſtic fluids, the names 
f which, like all the words in the other columns, are 
leriyed A the names of the undecompoſable matters, 
and are rendered ſufficiently intelligible, by the addition 
i the word gas to the correſpondent words in the firſt 

Ff4 column: 


The firſt column, all the diviſions of which we have 
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column :—Ovigenous gas,  bydrogenous gas, aztti gas, completel 
and ammoniacal gas. . ic, the a. 
. not ſatura 
Corumn III. portion, 

| "Ip _ | phureous, 

The title of the third column informs the reader, followed 
that it conſiſts of TAE SAME SUBSTANCES Which ap. all the oth 
pear in the firſt column, compINED WITH Ox1ctxs, ſtate, and, 
This is one of the fulleſt columns in the Table; for, al. oxigene, | 
molt all the bodies in the firſt column are capable of name the 
combination with oxigene. The names in it are all ſtates, it 
1 of two words, expreſſive of the two mat. terminatio! 
rs of which the ſubſtances ro which they belong con- an exceſs ( 
15 The firſt of theſe words, is the generic term of ous. Acc 
the acid, which indicates the ſaline character that it de- in one ſt; 
rives from oxigene : The ſecond peculiarifes each acid, ¶ ous, it may 
aud refers to its peculiar radical principle. The 5th d- «cidifable 1 


diriſſon; . 
lioneous, in 


viſion of this third column exhibits the combination af 
azcte, or nitric radical, with oxigene. From that com. 


bination ariſe three compounds, produced by a diverliy The muri 
in the proportions of the principles: The azote is cither il dilerent fr: 
united with the leaſt poſſible quantity of oxigene, ard tion, in wt 


pable of re 
nicates to 11 
it as it ex 
muriatic ac; 
Ike manner 
be round Ex 
of this third 
exhibit the 
The word- 
compound e 
to ſubſtitute 


it then forms the baſe of mitrous $45 zor ſaturated 
with it, and then it conſtitutes nitric acid ;—Cr ul. 
ited with leſs than in nitric acid, yet with more than 
in nitrous gas, and then it forms, nitrous acid. We 
expreſs the three different ſtares of this combination 
ſimply by varying the termination of the fame word, 
In the ſame manner, the termination of the fulphuri 
acid is varied in the 7th divifion ; that of the phoſphor 
Aid, in the 2th diviſion; and that of the acetic acid, in} 
the 12th. Theſe acids exiſt in two ſtates of combins 
tion with oxigene, according to the quantitics whicl 


their acidiſiable baſes contain. When the baſes 4 
8 A 3 
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completely ſaturated, the acids produced are, the ſulphu- 
ie, the acetic, and the phoſphoric: When the baſes are 
not ſaturated, and do not contain oxigene in a due pro- 
portion, we call the acids that are then formed, the ſuul- 


phurebus, the acetous, and the phoſphorous. We have 


followed the ſame general rule in the denomination of 
all the other acids. When an acid is known only.in one 
fate, and, in that ſtate, the baſe is fully ſaturated with 
oxigene, ſuch as the carbonic or the boracic acid, its 
name then terminates in ic: when it is known in two 
ſtates, it is diſtinguiſhed, in the ſtronger ſtate, by the 
termination 7c ; in the weaker, or that in which there is 
an exceſs of the acidifiable baſe, its name terminates in 
ous. Accordingly, in thoſe acids which are known only 
in one ſtate, and yet have their names terminating in 
cus, it may be underſtood that there is an exceſs of the 
xcidifiable baſe : ſuch are, the tartareous acid, in the 14th 
diviſion ; the pyro-tartareous, in the 15th; the pyro- 
lgneous, in the 21ſt; and the pyro-mucous, in the 22d. 
The muriatic acid, in the gth diviſion, is in a ſtate 
liferent from any of the others. Beſides its combina- 
tion, in which it is ſaturated with oxigene, it is alſo ca- 
pable of receiving an exceſs of oxigene, which commu» 
nicates to it ſome remarkable properties. Jo diſtinguiſh 
it as it exiſts in this laſt ſtate, we call it the ox:genated 
muriatic acid; and the epithet oxigenated, may be in 
le manner applied to any of the other acids that ſhall 
be found exiſting in the ſame ſtate. The lower diviſions 
of this third column, from the 31ſt to the 47th incl, 
exhibit the nomenclature of another ſyſtem of bodies. 
The word oxide is there found at the beginning of the 
compound denomination. The reaſon which induced vs 
0 ſubſtitute this name to that of metallic calces, has been 
tp.ncd in our memoir on this nomenclature. It does 
| not 
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| 438 Explanation of the Fable of the Nomenclature, Exp, 
| not expreſs a ſaline quality, as the word acid does, and ja WW mriztic. 
| denotes a combination of oxigene : and it may be appliey ated ſubſt 
[ to all bodies that are ſuſceptible of a combination with Wi by caloric 
i oxigene without paſſing into a ſtare of acidity ; and this, Wi one pect 
| whether their not becoming acid be owing to the ſcany ned met: 
H proportion of the oxigene, or to the nature of their WM vided in 
il baſes. Thus, for inſtance, the phoſphoric acid, vitrified, WM MzrALI 


U or deprived of a part of its oxigene, by the action of : From the 
ſtrong heat, becomes a ſort of phoſphotic oxide. Nitrous Wi binations 
gas, too, which is not more acid than phoſphoric glaſs, is The forme 
properly a nitrous oxide; and hydrogene, in combination Kc.; the | 
© - with oxigene, forms not an acid, but water, which, in Wi ticle comp 
4 this light, may be conſidered as an oxide of hydrogene. quently in 
iS Of the 17 metallic oxides, between the 31ſt and the WF Banner as 
1 8th diviſion, there are 3 which are only in intermediate bur: thus 
[] ſtates between the metallic and the acid. Ii is for want dr of a: 
[| of oxigene that the oxides of arſenic, molybdena, and 
L| tungſten, in the 31ſt, the 32d, and the 33d diviſions, arc 
not yet become acid. A greater quantity of the acidifying 


[! principle conſtitutes them the arſenic, the molybaic, and Bl The 5th 
[| the tunſtic acids. Epithets taken from colour ſerve to WF fTANCE S ut 
diſtinguiſh the different oxides of the ſame metal, as may WF LIS ED 

be obſerved of the oxides of antimony, lead, and mercury, fats in gen 

| | | the precedin 


heceſſar y to 


Column IV. ; 
1 examples, in 


8 of 
The 4th column, intituled, THE SAME SUBSTANCES g nomenclat; 
IN A GAZEOUS OXIGENATED STATE, contains ſimple ha expr, 
. . . . . i 4 
ſubſtances combined both with oxigene and with a ſuff ogical. 
Any perſo1 


cient quantity of caloric to reduce them to permanent 
gaſes, under the uſual preſſure and temperature of the 
atmoſphere. There are only ſix ſubſtances know t0 
exiſt in that ſtate, nitrous gas, nitrous acid gas, cal. 


Bonic acid gas, ſulphureous gas, muriatic and gene 
uri 


lumn, that th. 
lr combinatic 
ee, that this 
Kience, and 
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muriatic acid gas, and fuoric acid gas. No other oxigen- 

ned ſubſtance having been reduced into a gazeous ſtate 
by caloric, we have therefore introduced into this column 
ſome peculiar combinations of metallic oxides, or oxigen- 
ated metals, with different baſes : It is accordingly di- 
vided in the middle; and the lower part intituled, 
METALLIC OXIDES WITH DIFFERENT BASES.— 
From the 31ſt to the 45th diviſion incluſiv, are the com- 
binations of metallic oxides with ſulphur and alkalis. 
The former are called ſulphurated oxides of arſenic, lead, 
&, ; the latter, alkaline metallic oxides. When any of 
theſe compounds varies in the proportions, and conſe- 
quently in its properties, we diſtinguiſh it in the ſame 
manner as the ſimple oxides, by epithets taken from co- 
our: thus we ſay, grey, red, orange, &c. ſulphurated 
oxides of antimony. 


Column V. 


The stk column, conſiſting of the ſimple 803- 
STANCES in the 1ſt column OX1GENATED AND NEU= 
WU TRALISED BY THE ADDITION OF BASES, or, neutral 
fals in general, exhibits many more names than any of 
the preceding columns : and we have therefore found it 
neceſſary to give, in this column, a greater number of 
examples, in order to ſhow the ſuperiority of this ſyſtem 
of nomenclature over the ancient names; moſt of which, 
tough expreſſing ſimilar combinations, were in nowiſe 
Walopical, | | 

Any perſon may ſee, by looking lightly over this co- 
unn, that the names contained in it, and expreſſing ſimi- 
br combinations, have all one termination. It is eaſy to 
ee, that this muſt greatly facilitate the ſtudy of the 
Kience, and contribute greatly to the perſpicuity of 
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ok tartar, and ſalts of ſorrel, artificially prepared with the pure tartareous 


4 
' 


Expla 
works in chemiſtry in which this mode of denomination he n⸗ 
ſhall be adopted. The bodies belonging to this colum | terminate 
are compounds of three ſubſtances, —acidifiable baſes, the mat the 7 
acidifying principle, or oxigene, and terrene, metallic, 'only in th 
alkaline baſes. But we uſe only two words to expreß i ible Dal 
their nature; for, the firſt of theſe being derived fron all the ac 
the name of the oxigenous or acid combination, ſerves i vate in ;- 
to denote that part of the body; the other refers ſolely I in the 3d 
to the baſe with which the acid is ſaturated. The The! x; 
names of all theſe compounds terminate in ate, when WW names of r 
they contain acids completely ſaturated with oxigene: nation of 
but when the acids are not completely ſaturated with WF acids 15 
that principle, the name of the neutral ſalt then termi- WP the acidifia 
Dates in ite. We have given more inſtances of neutral I 
ſalts formed from thoſe acids which are beſt known and bock the 


column, 77 
fulphite ; ir 
12th, acet. 
that the ſa], 
to acids exi 
inſtance, ar 
cidifiable ba 
again are 

baſe is no 
principle. 


moſt uſed, than of the ſalts formed with the acids which 


are leſs common *. 
The 


* The neutral ſalts are now exceedingly numerous. There are 
29 acids known, which, as each of them may be ſaturated by 4 ſoluble 
earths, 3 alkalis, and 14 metallic oxides which are not acids 
fiable (for it appears, that the acidifiable oxides, ſuch as thoſe of 
arſenic, molybdena, and tungſten, do not neutraliſe the mineral Mi 
acids), form 609 ſpecies of compound ſalts. Add to this, tht 
5 of theſe acids, the nitric, the ſulphuric, the muriatic, the acetic 
and the phoſphoric, combine with neutraliſable baſes in both of 
their different ſtates ; and that a number of acids, ſuch as the ſul 


phureous, the tartareous, the oxalic, and the arſenic, admit of fa In ſome 
turation with different quantities of the baſe, in conſequence : las differen 
| which they form what are called acidula, of which there are 3 gh diviſion, 
ready 8 different ſpecies very well known “. With this addition combination 
the number of the neutral ſalts will amount to 722 ſpecies, 7 x falt v 
names of which may be methodically formed, from the 46 of ery d 


which M. B 
perty of det 
n this ſame 
Us in whic 


examples given in this table, 


* Such are, acidulous ſulphate of potaſh, or vitriolated tartar with an exccb 
the acid; fartarites, or acidulous oxalates of potaſh, ſoda, and ammoniac, ot crea 
oxalic acids combined with a ſmall quantity of the alkaline baſes 3 and l 
ecidulous arſeniate of petaſb, or arſenical neutral fait of Macquer. 
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The names of 18 genera of neutral ſalts in this table 
terminate in ate. This termination of their name ſhews, 
that the acid to which they owe their formation 1 is known 
only in the ſtate of the complete ſaturation of the acidi- 
fable baſe with oxigene : and accordingly, the names of 
ill the acids to which theſe neutral ſalts belong, termi- 
nate in ic, by the rules of our nomenclature, as W e 
in the 3d column. 

The 14th, 15th, Py and 22d diviſions, exhibit 
names of neutral ſalts, terminating in ite. The termi- 
nation of theſe ſalts is meant to indicate, that in the 
acids from which they are formed, there 1 is an exceſs of 
the acidifiable baſe. 

There are other diviſions in this column, exhibiting 
both the terminations ate and ite: thus, in the 5th 
column, nitrate and nitrite ; in the 7th, ſulphate, and 
ſulphite; in the 8th, phoſphate and phoſphite ; in the 

12th, acetate and acetite. Theſe terminations ſhew, 
that the ſalts to which they belong owe their formation 
to acids exiſting in two different ſtates. Nztrates, for 
inſtance, are formed by the nitric acid, in which the a- 
cidifable baſe is fully ſaturated with oxigene; and nitrites 
again are formed by the nitrous acid, in which the 
baſe is not completely ſaturated with the acidifying 
principle, 

la ſome others of theſe diviſions, there are neutral 
lalts different from any of the above. Thus, in the 
och diviſion, we. have ox:genated muriate of potaſh, the 
combination of the oxigenated muriatic acid of potaſh, 
a falt very different from ſimple muriare of potaſh, and 
fich M. Berthollet has diſcovered to poſſeſſs the pro- 
perth of detonizing on burning coals. In other diviſions 
in tis ſame column, we have expreſſed ſaline combina- 


Ups in which the acids predominate, by adding to the 
ſyſtematic 
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Expla 
ſyſtematic name of theſe ſalts, the epithet acidulm The 7th 
Thus, the 14th diviſion contains acidulous fartarite o Wi combinati 
potaſh ; and the 16th, acidulous oxalate of potaſh. Lal. hydrogen 
ly, by the expreſſion ſuperſaturated, we diſtinguiſh thoſe nous gas. 

neutral ſalts in which the baſe predominates, as may be e generi 
| ſeen in the öth diviſion, in which is, /uperſaturated i pounds of 
phoſphate of ſoda; and in the 10th, in which we hae j41ite, 
borax, or ſuperſaturated borate of ſoda. . which pla 
By reflecting on the ſtrict etymological method which ich iron: 
we have obſerved in affixing theſe denominations to phophure, 
neutral ſalts; and conſidering, that, in the old nomen - V'ch are 
clature, there appears ſcarce any analogy between the WM Frnilar cou 
names of ſalts of a ſimilar nature; the Reader vil compounds 
perceive the reaſon of the changes which appear in this | oo 
cature o 


column, which are more numerous than thoſe which 
any of the others exhibits ; though there is aAually no- 
thing new in it, but the variation of two terminations 


in vegetabl 
y ſelected 1 


of names which were before in uſe. | oY and 
| poles. 

| Such is 
3 ng the ſyſt 
The ſixth and laſt column of this rable, which com- Who make t 
prehends ſimple ſubſtances combined in their natural fer eaſily | 
ſtate, and neither oxigenated nor acidified,—as the title formed but 
ſhews, is one of the ſhorteſt, and contains but few com- ndiſpenſabl 
pounds. The lower diviſions, from the 3 xt to the 38th unknown, ſt 
contain compounds conſiſting of different metals, which * the or 
we ſuffer to retain the names of alloys and amalgams, b. 1 which 
which they have been hitherto known. Above the zil . fs 
; t 


diviſion, there are only three which exhibit a new e de e 
menclature, founded on the ſame principles with the 1 : theſe ar 
foregoing. The ſixth contains carbure of iron ia de- * I change 
nomination by which we have diſtinguiſhed the l-. age It is | 
tural combination of coal and iron, called pn ers from t 
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The 7th diviſion exhibits metallic ſulphures, or natural 
gombinations of ſulphur with alkalis,—and ſulphurated 
þydrogenous gas, or the ſolution of ſulphur with hydroge- 
nous gas. Laſtly, in the 8th diviſion, we expreſs, by 
the generic name of metalizs phoſphures, natural com- 
pounds of phoſphorus with metals: Thus, to the name 
ſyderite, we ſubſtitute the expreſſion phoſphure of iron, 
which plainly ſignifies the combination of phoſphorus 
wich iron: and theſe three words, carbure, ſulphure, and 
pboſphure, differing only in the termination from names 
which are very well known, convey an accurate idea of 
ſmilar combinations, and diſtinguiſh them from all other 
compounds. | | 

Under theſe ſix columns, we have placed a nomen- 
cature of the principal compound bodies that are found 
in vegetables. In this part of the table, we have mere- 
y ſelected from among the old names, thoſe whoſe ſim- 
plicity and plainneſs render them ſuitable to our pur- 
poſes. | 

Such is the method which we have followed in form- 
ing the ſyſtem of names exhibited in this table. Thoſe 
who make themſelves maſters of this table, which may 
very eaſily be done, will readily perceive, that we have 
formed but very few new words, excepting ſuch as were 
ndiſpenſably neceſſary to denominate ſubſtances before 
unknown, ſuch as the newly-diſcorered acids. By tra- 
ang the order of the ſubſtances in the firſt column, 
ſom which all the reſt are derived, any perſon will ſee, 
tat we uſe nd new words but oxigene, hydrogene, and 
azite, As to the words caloric, carbone, ſilice, ammoniac, 
both theſe and all their derivations are formed by a very 
lipht change from names before well known and much 
led, It is plain, therefore, that our new nomenclature 
ters from the old, in nothing but new terminations ; 
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and that, if theſe changes render the ſtudy eaſter, ani 
the language of the ſcience more incelligible,—abore al, 
if they enable us to expreſs ourſelves with unequivocal pre. 
cifion,—as the trial of this nomenclature that has been 
made in the years 1777 and 1778, in the courſe of Lec. 
tures on Chemiſtry delivered in the King's Garden and 
the Lyceum, affords us reaſon to hope the reformation 
which we wiſh to introduce on ſo ſimple a method, can- 
not but be highly favourable to the progreſs of Chemiſtry, 
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Iſt of ſynon 
Wt, in this! 
Vol. III. 


%.. 


ADVERTISEMENT 


CONCERNING THE 


TWO TABLES OF SYNONYMOUS NAMES. 


O our general table of the ſyſtematic Nomencla- 

ture, exhibiting the whole of our ſyſtem, we 
have thought proper to add a liſt of ſynonymes, con- 
taining all the words neceſſary in denominating chemical 


ſorm of two vocabularies. In the firit of theſe, are 
I the old names, diſpoſed in alphabetical order; and, op- 
polite to them, the correſpondent, new, or newly adopt- 
ed names. This vocabulary not only ſhews the names 
which we have given to the different chemical compounds, 
but perſons not very well acquainted with the prepara- 
tions in general, the old names of which do not at all 
explain their nature, will find, in the new {ynonymous 
words, a ſort of definition of the ſubſtances to which 
they are affixed, ſufficiently plain and diſtinct, to enable 
them to underſtand their natures. 

lu the ſecond vocabulary, the order of the new and 
lhe old names is directſy contrary to that of the firſt 
ad we hope it will be found no leſs uſeful. 

ln it, the new names appear in alphabetical order; 
and, oppoſite to them, are exhibited the correſponding 
id names. In this, our object was, to give a complete 
Iſt of ſynonymous terms, in order that ſtudents might 
ot, in this ſcience, be under the ſame difficulties as in 
Vol, III. Gs = ſome 


preparations. This liſt of ſynonymes is given in the 
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| parations. The names of the operations we have 10 


ſome others, particularly in Mineralogy and Botany, i mrentor: 
which the vaſt variety of different names given to the WW {cnt poſſ- 


ſame thing, has produced a degree of confuſion and ob. In bot 
fcurity, which the labours of ſome of the moſt indefai. among t! 
gable of men have not been ſufficient to remove. of them 
In this new vocabulary, we ſhew that the ſame fb. of expre 
ſtance has frequently receivePtight, ten, or twelve di. to give v 
ferent names; that moſt of theſe names bear no rel monotony 
tion to the things to which they are affixed ;—which the baſe « 
indeed could not but happen in a ſcience in which the an adjecti 
_ firſt writers ſought to conceal every thing under a vel chemiſtry 
of myſtery ; and in the hiſtory of which we cannot appear in 
trace the ſeveral periods at which thoſe who have cult. pounds to 
vated it, have attaincd an accurate knowledge of differ known ; a 
ent compounds. But, to avoid tediouſneſs and obſcur- WM have here 
ty, we have taken care nor to exhibit here, the nan that it wo 
anciently given to different ſubſtances by the alchemiſ WM to combine 
which, as they were founded on abſurd or chimerial We hay 
ideas, have happily been forgotten ſince chemiſtry he particular | 
begun to make equal progreſs with Natural Phil the nature 
ſophy. „% 4 ſpeaking 
Each of theſe tables of ſynonymes, therefore, bas 19M table, whic 
uſe. The firſt may be uſed as a dictionary in reading der, with 
books on chemiſtry, that have been publiſhed before fame time 3 
this period, as it gives the new name correſponding ig out thi 
every old name which can occur in ſuch works, In thy lane rules. 
as well as in the following, we have given only t derivation, 


been unifor. 
been imperf 
Phers of all 
leres, whic 
As the ſeie 
come necef(; 


names of ſimpler compound bodies, and of chemical pt 


given, as we have made no change upon them. Thi 
ſecond liſt of ſynonymes contains more words than te 
firſt; for, in it, there are a good many compounds, th 
knowledge of which we owe to late experiments, i 
which, till within theſe few years, had no names. 


may therefore be conſidered as being in ſome degree“ 
| | 1nyent0!! 
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-"rentory of the chemical knowledge which we at pre- 


ſent poſſeſs. 

In both theſe liſts, there are ſome ſynonymous words 
among the new names. We retain them, becauſe ſome 
of them are very generally uſed, and becauſe ſome choice 
of expreſſions with different terminations is neceſſary 
to give variety to diſcourſe, and to prevent a diſguſting 
monotony. Thus, for inſtance, the word expreſſive of 
the baſe of neutral ſalts, may be either a ſubſtantive or 


an adjective, at the pleaſure of the writer. In books on 


chemiſtry, there may be ſome words found that do nor 
appear in our vocabularies ; but the nature of the com- 
pounds to which theſe have been applied, is not yet well 
known; and thoſe who conſider to what ſtrict laws we 
have here ſubjected ourfelves, will readily be ſenſible, 
that it would have been impoſſible for us to give names 
to combinations but imperfectly known. 

We have added ſome definitions to ſeveral general or 
particular names, either when we have been doubtful of 
the nature of the compounds to which they belong, or 
A ſpeaking of bodies but lately diſcovered. The ſecond 
table, which exhibits the new names in alphabetical or- 
der, with the correſponding old names, gives at the 
lame time a, Latin tranſlation of the new names: In mak- 
ing out this tranſlation, we have ſtill adhered to the 
ame rules. Uniformity of termination, and the laws of 
derivation, are the two principles by which we have 
been uniformly directed. Our Nomenclature would have 
been imperfect, if we had neglected to offer to philoſo- 
Phers of all nations an uniform mode of expreſſing them- 
elves, which might make them generally underſtood. 
As the ſcience improves, ſuch new names as ſhall be- 
come neceſſary may be added upon the ſame plan. 
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P. g. L. 1 4. | For called, read able. 

49. 12. from the top. For ſulphureous, read ſulphuric, 

59. 8. from the top. For deſert, read detach. | | 
107. 12. from the bottom. For calonic, read caloric, CE 
244. 12. from the bottom. For ſulphur, read ſulphure, 

306. 11. from the bottom. For acid, read cauſtic. 
314. 1. of the note. For acids, read alkalis. 
319. 6. from the bottom. Dele 7he. 4 
355 11. from the top. For. ſolid, read elgſtic flud. 
448. 6. & g. from the bottom. For ſoda, read potaſb. 
Ts | Or: 
vn n. 

881. 6. from the bottom. For bitumen, read bitumens, {cs TAT? 
639. 9. from the top. For acidule, read acidula 11 
639. 11. — For acidula, read acidulun. 

| 1 27 deetated cla Y. 
V 0 : | III. deeinted Copper 


4. 


Velated lend. 
ittated ſoda. | 
elated petaſh, 
elated zinc. 
Vented iron, 


15. 7. from the bottom. For Sicilly, read Sicily. 
For alumines, wherever it occurs, read alumina. 


Hated mercus 
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IN ALPHABETICAL ORDER: 


Orp Names. New ox AporpteD Naukss 


A 


| Ker TATED Ammmizc. Acelite, ammonaacal. 


Acetite of ammoniac. 


nated lime. | ſ Acetite, calcareous. 
Acetite of hme. 

detated clay. © Acetite, aluminous. — 
Acetite of aluminous eartlt; 

deeiated copper. | Acetite of copper. 


Acetite, magneſian. 
: Acetite of magneſia. 


Wetated lend, Acetite. of lead. 
wetated ſoda. DR Acetite of ſoda. 
ietated potaſhe Acetite of potaſh. 
elated zinc, Acetite of zinc. 
tated iron. Acetite of iron. 
Acetite of mercury. 
Agetite, mercurial: 


Vol. III. 3 A 


| 
4 


” 
Acetated mag ugſia. 


tated zn ercury. 
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Ancient and Modern Names 


"Ftartar, fix 


OLD Nas. . New Nanzs, 
Aid, acetous, Acid, acetous. C 
Acid, aerial. Acid, carbonic. Acid, plilo 
Acid, arſenicul. Acid, arſenic. Acid, L 
Acid of benzoin. Acid, benzoic. Aud, face! 
Acid of borax. Acid,- boracic. hed, ſchac 
Acid, carbonaceous. Acid, carbonic. 470 22 
Acid of citrons. Atid, citric. | kit 7 
Acid, cretaceous. Acid, carbonic. 477 22 
Acid of ants. Acid, formic. FE 7 7 
Acid of apples. Acid, malic. FE " 4 5 
Acid, benzonic.. Acid, benzoic. | 17 fung 
Acid of falt. Acid, muriatic. ede 
Acid of ſulphur. Acid, ſulphuric. 222 
Acid of amber. Acid, ſuccinic. * 
Acid of ſugar. Acid, oxalic. Mite g 
Acid of tallow. Acid, ſebacic. „ als 
Acid of vinegar. Acid, acetous. N 
Acid of Wolfram, according „ Aci id: i 7 Viet: 
Meſſrs D Elhuyar. : „ 717% 75 
Acid, Nuoric. Acid, fluoric. „ n ; 3 i 
Acid, formicine, Acid, formic. „ ds a 
Acid, gallic. Acid, gallie. 222 
Aeid, lignic. Acid, pyro-ligneous. „ fred 2 
Acid, lithiafic. Acid, lithic. EE. 
Acid, malufian. Acid, malic. 13 : 
Acid, marine. Acid, muriatic. i . 0 3 l 
Acid, dephlogiſticated marine. Acid, oxigenated muriatic, | EEE / 
Acid, mephitic. Acid, carbonic. t of Hal 
Acid, molybdic. Acid, molybdic. 1 fol, 
| Acid, white nitrous. Acid, nitric. 99, 
5 Acid, nitrous, without gas. Acid, nitric. 
it Acid, dephlogifticated nitrous. Acid, nitric. 2 
ik Acid, phlogiſticated nitrous. Acid, nitrous. | 
it Acid, oxaline. Acid, oxalic. a bal R 
1 | Acidum perlatum. * - Superſaturated phoſphateoll TH 255 yo 
Acid, * plea Acid, phoſphoric. ” in peneral 
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Orp Nass. 


Arid, phlegiſticated phoſphoric. 
Acid, ſaccharine. | 
Haid, ſacchalactic. 

Heid, ſebaceons. 

Aid, ſedative. 

Acid, ſparry. 

Aid, ſulphureous: 

Heid yr UpIUS. 

Heid, tartareaus. 

led, tungſtic. 

leid, vitriolic. 

fad, phlegiſticated vitrialic. 
ladum pingue. 

nitier. 

ggregation. 

Pregotes. 

fir, vitriolic acid. 

fir, alkaline, | 

bir, dephlogiſticated. 

bir, atmoſpheric. 

Ir of fire, Scheele v. 

Ir, Facfitigus. 

17 fixed. ; 


, Mpure. 


I, inflammable. 
b f /ulphur, [linking 
I, putrid, 
Ir of Hales, ſolid. 
7 vitiated. 
vital. 


aheft, 


1% of Reſpour. 
ab ; f Van Helmont. 


A in general, 


of Chemical Subſantet: | 4 


A 5 Names. 


Acid, phoſphorous. 

Acid, oxalic. 

Acid, ſaccho-lactic. 

Acid, febacic. 

Acid, boracic. 

Acid, fluoric. 

Acid, ſulphureous. 

Acid, pyro-mucous. 

Acid, tartareous. 

Acid, tunſtic. 

Acid, ſulphuric. 

Acid, ſulphureous. 
Imaginary principle of Meyet: 
Chemical affinities or attractions 
Aggregation. Py 
Aggregates. 

Sulphureous acid gas. - 
Ammoniacal gas. 

Oxigenous gas, or vital air; 
Atmoſphgric air. 

Oxigenous gas. 

Carbonic acid gas. 

Carbonic acid gas. 

Azotic gas. 

Hydrogenous gas. 
Sulphurated hydrogenous gag, 


Carbonic acid gas. 

Azotic gas. 

Oxigenous gas 

Univerſal 8 the exit ence 
of which was fuppoſed by the 
Alchemiſts. 

Potaſh mixed with oxide of zine- 

Carbonate of potaſh. 

Alkalis. 


W tertar, fixed, not cauftic. Carbonate of potaſn- 
3 K 
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4 : Ancient and Modern Names 


Orp NAuEs. A New Nauts. 


Alkalis, cauſſic. Alkalis. 1 


Alkalis, efferveſcent. Alkaline carbonates. 

Alkali of tartar, fixed, cauſtic. Potaſh. | fnmoniac 
Alkali. vegetable fixed. Carbonate of potaſh. 

Alkali, cauſtic marine. Soda. | Ammoniac, 

Alkali, marine, not cauſlic. Carbonate of ſoda. 

Alkali, gerate mineral. Carbonate of ſoda. Anmoniac, 

Alkali, cauſtic mineral. Soda. | 

Alkali, efferveſcent mineral. Carbonate of ſoda. dmmoniac, 


1 pruſſiate of poafſg 11inny, 
3 | 


Alkali, phlogift tcated, not ſaturated. 


antimony, C 


Alkali, Pruſſian, Ferraginous pruſſiate of potal | 
: = Aniimony, a 
Alkali, aerated vegetable. Carbonate of potaſh. 

Alkali, cauſtic vegetable. Potaſh. 4% ſhyoia. 

Alkali, cauſtic volatile, Ammoniac. | | 

Alkali, concrete volatile,  Ammonaacal carbonate. Gjuila alba, 
Alkali, Ferveſcent volatile. Ammoniacal carbonate. drcanum dup, 
Alk ft, Auur volatile. Ammoniac. | drjenic, regu, 
Alkali, urinous. Ammoniac. | Arſenic, whit 

Alloy of Metals. Alloy. | frienic, red, 
RS Sulphate of alumines. drſoniate of Por 
Aluminous ſulphate. ltrafions, el, 
ha 1 | Muriate of alumines. Hure of cob 4 


Aluminous muriate. Top 
Nitrate of alumines. 


lum, witrous. 4 ; 
Alum,  Aluminous nitrate. 


Amalgam of ſilver, | Amalgam of ſilver. 
Amalgam of biſinutb. | Amalgam of biſmuth. 
 "Amalgam of copper. Amalgam of copper. Jarotes, 
Amalgam of tin. Amalgam of tin. harter, eforweſ, 
Amalgam of gold. Amalgam of gold. | be if vital = 
Amalgam of lead, Amalgam of lead. je of marine 2 
Amalgam of zinc. Amalgam of zinc. | Pulſums f Bucgu 
Amber, yellow. _ Amber. Ye the new N 
: : 8 Ammoniacal arſeniate. TM | 

Ammoniac, arſenical. | Arſeniate of ammoniac. 7 ſulphur, 


. IR, 
Ammoniacal carbonate- 


. ” : ; 3 ; 2 Mes 
Ammoniac, cretace oui Garbongte of am monie i 


of Chemical Subſtances. : ” 


Orp Names. 


Anmoniac, nitrous. 
Ammoniac, phoſphoric. 


Ammoniac, ſparry. 


Anmoniac, tartareous. 


Ammoniac, vitriolic. 


Antimony, ore of. 
fntimony, crude, 
Antimony, diaphoretic. 


4% ſiygias 
Aquila alba. 


freanum duplicatum. 
Arſenic, regulus f. 
Arſenic, white calx of. 
frjemc, red. 

frjemate of potaſh. 


tractions, elective. 


res 


barofes, 
bargtes, efferveſcent, 
ble of vital air. 

iſe of marine alt. 
palin, of Bucquet. 


Xe the new Nomenclature. 


en of ſulphur. 


* 
MZ Yin. 


MN, 


ure of cobalt, or of four 


34A} 


A New NMiuss. 


Ammoniacal nitrate. 
Nitrate of ammoniac. 
Ammoniacal phoſphate. 
Phoſphate of ammoniac. 
Ammoniacal fluate. 
Fluate of ammoniac. 
Ammoniacal tartarite. 
'Partarite of ammoniac. 


Ammoniacal ſulphate. 
Sulphate of ammoniac. 
Native ſulphure of antimony. 
Sulphure of antimony. 
hite oxide of antimony bynitre. 
Nitro-muriatic acid by ammo» 
niacal muriate. 
{ Mild ſublimated mercurial mu- 
riate. | 
Sulphate of potaſh. 
Arſenic. 
Oxide of arſenic. 
Red ſulphurated oxide of arſenic. 
Arſeniate of potaſh. | 
Elective attractions. 


Vitreous oxide of cobalt, with 
ſiliceous earth, 


B 


Barytes. 

Carbonate of barytes. 
Oxygene. 

Soda. 

Baliams. 


Sulphure of volatile oil. 
Benzoin. 
Benzoates, 


Wye... 
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Orp Nantes. 


Butter of antimony. i 
Butter of arſenic, 
\ | Butter of biſmuth, 
| Butter of tin. 
| Baume ſolid butter of tin. 
Butter zinc. 
Bexcar mineral. 
Biſmuth. 
Bitumens. 
Blende, or falſe pales, 
Blue, Berlin. 
Blue, Pruſſian. 


Borax, ammoniacal. 


Horax, argillaceous, 


Borax, crude. 


Borax, calcareous. 


Boraw of antimony. 
Borax of cobalt. 
Borax of copper. 


Borax of zinc. 


Borax, magneſian. 


Borax, martial. 
Borax, mercurial. 


Borax, vegetable, 
Braſs, bronze. 
} 


Cameleon, mineral. 
Lomphor, 


Ancient and Modern Names 


B New Nauts. 


Borax, ponderous or barotig. 


O 


Canpborit 
Cauſticum. 


(ruſe. 
Cruſe of a 


Sublimated muriate of antimony, 
Sublimated muriate of arſenic, 
Sublimated. muriate of biſmuth, 
Sublimated muriate of tin, 
Concrete muriate of tin. 
Sublimated muriate of zinc, 


Oxide of antimony. | (val, pure. 

Biſmuth. (als of ant: 

| Bitumens. (ales met, 
Cinnabar. 


Sulphure of zinc. 
Pruſſiate of iron. 
Pruſſiate of iron. 
 Ammoniacal borate. ' 


Aluminous borate. 
1 Borate of alumines. 


Borax of ſoda, or borate ſuper: 
ſaturated with ſoda. 


Calcareous borate. 
Borate of lime. 


Borate of antimony. 
Borate of cobalt. 
Borate of copper. 
Borate of zinc. 

| 9 borate. 


Borate of magneſia. 
Borate of iron. 
Borate of mercury. 


Barytic borate. 
| Borate of barytes, 


Borate of potaſh. 


Alloy of copper and tin, bt 
1er bronze. 


Git rates, 7 J 
(halt, or c 
Calcothar. 

lupperas, 20 
lpperas, gr 
(ipperas, bl, 
Chalk, amm 
Chalk, barot, 
(hal of lead 
Uhalt of ſoda. 
Chalk of zinc. 


Chalk, mag ne 
Chalk, marti, 
Chalk, Or cal: 


Clay, 
Cy, pure. 


Gl 55 cretaceou 


2 Harry. 


ö ream of lime, 


C | 
| 1 al mineral 

Oxide of manganeſe and porn. 
_''; of ſoda, 


Camphor. 


* 


of Chemical Subſtances. ; * 


Canpborites, ( /alts.) 
Caufticum. 


(eruſe. 


Ceruſe of antimony. 
Coal, pure. 


Calx of antimony, vitrified. | 


Calces, metallic. 
Cinnabar. 


Citrates, { ſalts. ) 
Cobalt, or cobolt. 
Calcathar. 

Cpperas, white. 
lipperas, green. 
lypperas, blue. 
Chalk, ammoniacal. 
Chalk, barotic. 
Chalk of lead. 

Chalk of ſoda. 

Chalk of Zinc, 


Chat, magneſian. 

Chat, martial. | 
Chalk, or calcareous ſpar. 
. 1 8 
L, pure. 


Clay, cretaceotig. 


Llay, Harry. 


tam of lime. 


Val mineral. 


60 of ſoda, 


eam or cryſtals of tartar. 


6 Mir Nants., 


Camphorates. 
Imaginary principle of Meyer. 


White oxide of lead by acetous 
acid, mixed with chalk. 


White oxide of antimony by 
precipitation. | 


Carbone, 

Vitreous oxide of antimony. 

Metallic oxides. 

Red ſulphurated oxideof ETON 

Citrates. 

Cobalt. 

Red oxide of iron byſulphuricacid. 

Sulphate of zinc. 

Sulphate of iron. 

Sulphate of copper. 

Ammoniacal carbonate. 

Barytic carbonate. 

Carbonate of lead. 

Carbonate of ſoda. 

Carbonate of zinc. 

Magneſian carbonate. 
1 of magneſia. 

Carbonate of iron. 

Calcareous carbonate. 

Carbonate of lime. 

Argilla, mixture of alumines 

and ſilices. 

Alumines. 

Aluminous carbonate. 

Carbonate of alumines. 

Aluminous fluate. 

Fluate of alumines. 

Calcareous carbonate. 

Acidulous tartarite of potaſh. 

Nitrite of potaſh; mixed with 
1 ſulphate of potaſh. 

Cryſtallized nitrate of ſilver. 
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8 Ancient and Modern Names 
Orp Names. C Nzw Maus. 
1 Cryſtals of the moon. Cryſtallized carbonate of ſod, Flowers 
| j Crſtalt of Venus. Cryſtallized acetite of copper. Flowers 
ok 3 Semi- vitreous ſulphu 5 er 

| Crocus metallorum. | 3 phurate oxide mc 
1 + of antimony. Flravers 
0 Copper. Copper. Flowers, 
2 Alloy of coppe 7 
| | Copper, yellow. - y pper and zinc, Plewers 
| 1 S : : SG tor Howers 
yi Fluids, « 

D Fluids, e 
| ; 5 Fluor, a1 
Diamond. Diamond. 
Fluor, a- 
E F. lur of 7 
Fluor of fe 
Emetic. Antimonial tartarite of potaſh, Flur, mi 
Empyreal air. | Oxigenous gas. : 
Eſſences. | Volatile Oils. Flur, he: 

j' Ether, acetous. Acetic æther. 

{ | t 5 | ES Formiates 
„ #ther, marine. Muriatic æther. # 
ut Ether, nitrous. Nitric æther. 

| £ither, vitriolic. | Sulphuric æther. 

Eibiops, martial. Black oxide of iron. 
1 8 8 | oxide of mere Galafes 
Tk £Ethiops, mineral. Black ſulp hurated > { 
1 cury. Gas, acetor 
4 £?hiops per ſe. Blatkiſh mercurial oxide, Gar, cretac 
3s Extract. Extractive principle. Ca, mari, 

i | Can aerate 
| j | Þ (ras, nitro 
wo | bas, ſparry 
13 of ulhhy 
it Feculum of plants. Feculum. 675 5 8 5 

3 : 5 N wal 6a 2 
W | i Sublimated ammoniacal muriat 75 : ; 
1 Flowers, ammoniacal of copper. 4 | 4 hepatr, 

*t | X | | of copper. | = 
| 7 „ (Sublimated ammoniacal muna % ain, 
| : £Flowers, martial ammoniacul. ; Bar, carbon 
1 | | of iron. | 

*F ; 
i 


2 0 


Le 5 : i 0 ar 
Flyers, ſilver of regulus of : Sublimated oxide of antimon 


antimony, 
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of Chemical Subſtances. 


Orb Names. 


Flowers of arſenic. 
Flowers of benzoin. 
Flowers of biſmuth. 
Flowers of tin. 
Flotbers, metallic. 
Flvers of ſulphur. 
Flaubert of zinc. 
Fluids, aeriform. 
Fluids, elaſlic. 


Fluor, ammoniacal. 


Fluor, argillaceous. 


Fluor of potaſh. 
Fluor of ſoda. 


Flyr, magngſian. 


Fiur, heavy. 


Firmiates, { ſalts. } 


Calacfes, ( ſalts. ) 

(ras, acetons acid. 

(ras, cretaceous acid. 

(ras, marine acid. 

Gar, aerated muriatic acid, 
Ca, nitrous acid. 

Gas, Harry acid. 

Gas, ulphurecus acid, 

Gs, albaline. 

(ras, hepatic. 

Gar, inflammable. 

bas, carbonaceous inflammable. 


63, flammable, of marſhes. 


F New NAaMts. 


Sublimated oxide of arſenic, 


Sublimated benzoic acid. 


Sublimated oxide of biſmuth. 
Sublimated oxide of tin. 
Sublimated metallic oxides. 
Sublimated ſulphur. 
Sublimated oxide of zinc, 
Gaſes. 5 8 
Gaſes. 


Ammonjacal fluate. 
Fluate of ammoniac. 


Aluminous fluate. 
Fluate of alumines. 


Fluate of potaſh. 
Fluate of ſoda. 


Magneſian fluate. 


Fluate of magneſia. 


Barytic fluate. 
Fluate of barytes, 


Formiates. 


5 


Lactates. 

Acetous acid gas. 

Carbonic acid gas. 

Muriatic acid gas. 
Oxigenated muriatic acid gas, 
Nitrous acid gas. 

Fluoric acid gas. 
Sulphureous acid gas. 
Ammonaacal gas. 
Sulphurated hydrogenous gas. 
Hydrogenous gas. 
Carbonated hydrogenous gas. 


Hydrogenous gas of marſhes, 
(a mixture of carbonated hy- 


drogenous gas with azotic gas.) 
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_ Gas, mephitic. 


Latten. | Alloy of copper and zinc, or latte 
Lapis cauſticus. Concrete potaſh or ſoda. 
Limeſtone. Carbonate of lime. 

Lixivium of ſeapmolers, Solution of ſoda, 


10 Ancient and Modern Names 


Olo Names. G New Au 
| Carbonic acid gas. 
Gas, phlogiſlicated. Azotic gas. 

Gas, nitrous, Nitrous gas. 

Gas, phoſphoric, of M.Gengembre. Phoſphorated hydrogenous gag, 
Gas, Pruſſian. Pruſſic acid gas, 

Gazeous waters, x nach 0 4. e with. en 

Sulphate of zinc. 

Gluten, or glutinous principle; 

Gold. 

Ammoniacal oxide of gold. 


Gilla vitrioli. 
Gluten of wheat. 
Gold. | - 
Gold, Humm. 


11 
Hepars. Sulphures. 
Heat, latent. Caloric. 
I | 


Muriate of cobalt. 
Iron. 

Carbonate of iron. 

Phoſphate of iron. 


Int, ſympathetic, by cobalt. 
tron, or mars, 
Tron, aerated. 
tron of water. 


Fubiter. Tin. 
K 
X. 1 Red ſulphurated oxide of anti · 
er mes, mineral. . 
L 


Lignites, ( ſalts.) Pyro-lignites, 


0 


Lilium of 
Liquor of 
Liquor, £ 
Liquor, e 
Litharge. 
Liguor ſat 
huring f 
Light. 
Luna. 
Luna, cort 
Liver of at 
Liver of ar 
Liver, vol. 


phur. 


Liver, ant! 


Liver, bar, 
Liver, calc. 


Liver, mag 


Livers of ſu 


Livers of fu. 
Lead, or /a 


Lead, corne, 


Lead, ſpathc 


Magi iſtery of 
1 itery of 
Magiftery of 
14 0% Ia, U 
F Magneſia of . 
Magnefia, ca 


-&f Chemical Subſtances. 
Orin Nants. 1 Naw Nanzs. 


Lilum of Paracelſus. Alcohol of potaſh.. 
Liquor of flints. Siliceous potaſh in liquor, 
. BOY Ammoniacal ſulphure. 
Liquor, Beyle 5 famng. 1 of 3 
Liquor, fuming, of Libavins, Fuming muriate of tin. 
1 | gemi, vitreous oxide of lead, o- 
Lithar ge. 5 g litharg i. 
iqur ſaturated with the co- | 
Tanks part of Pruſhan 2 Trulkiate of potaſhs 
Light. | Light. . 
Luna. | Silver. 
Luna, corneotis. Muriate of ſilver. 
Liver of antimony. Sulphurated oxide of antimony, 
Liver of arſenic. Arſenical oxide of potaſh. 
Liver, volatile alkaline of ſul= F Ammoniacal ſulphure. 
phur. 33 Sulphure of ammoniac. 
Liver, antimoniated, of ſulphur. Antimoniated alkaline ſulphure. 
Barytic ſulphure. 
Sulphure of barytes. 
Calcareous ſulphure. 
Sulphure of lime. 
Liver, magnefian, of ſulphur. f een cmd 
Livers of ſulphur. Alkaline ſulphures.: 
Livers of ſulphur, earthy, Earthy ſulphures. 
Lead, or ſaturn. _ Lead. 
Lead, corneous. Muriate of lead. 


Lead, fpathoſe, Carbonate of lead, 


Liver, barotic, of ſulphur. 


| Liver, calcaregus, of ſulphur. 


M 


Magiftery of biſmuth, Oxide of biſmuth by nitric acid. 
Mogiſtery of ſulphur. Precipitated ſulphur. | 
Magiftery of lead. Precipitated oxide of lead. 
Magngſa, white. Carbonate of magneſia. 
Magnefia of Bergman, aerated. Carbonate of magneſia. 

Magng ia, cauſtic, Magneſia. 
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Orp Names. 


Magneſia, cretaceous.. 


MHagneſia, efferveſcent. 
Magnehra,  fluorated. 


Magneſia, black. 


¶gneſia, ſparry. 
Maluſites, (ſalts.) 
Maſſicot. 

Matter of heat. 


Matter of fire. | 
Materia perlata of Kerkrin- 


gius. 


Mephite, ammoniacal, 
Mephite, bareotic. 


Mephite, calcareous, 


Milk of lime. 
Mepbite of magngſia. 
Mephite of lead. 
Mephite of zinc. 


IMephite, martial. 


Mercury. 
Mercury of metals. 
Mercury, mild. 


Mercury, white precipitated. * 
Red oxide of lead, 
Azotic gas. 
Molybdates. 


Ammoniacal molybdate. 
Molybdate of ammoniac. 


Barytic molybdate. 
Molybdate of barytes. 


Molybdate of potaſh, 


Minums. 
HAofetes, atmoſpheric. 
Molybdes, ( ſalts.) 


AMolybde, ammoniacal. 
NMolybde, Zarolic. 
Aol y dle of pataſh, 


27 
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12 Ancient and Modern Names 
M 
Carbonate of magneſia. 
Carbonate of magneſia. 
Fluate of magneſia. 
Black oxide of manganeſe. 
Fluate of magneſia. 


Malites of potaſh, ſoda, &c, 
Yellow oxide of lead. 


Caloric. 


This word has been uſed to fignify 
light, caloric, 4nd phiogiſton. 

White oxide of antimony L 
precipitation. | 


Ammoniacal carbonate. 
4 Carbonate of ammoniac. 
Barytic carbonate. 
Carbonate of barytes. 


Calcareous carbonate. 
Carbonate of lime. 


Lime diluted in water. 


Magneſian carbonate. 
Carbonate of magneſia. 


Carbonate of lead. 
Carbonate of zinc. 
Carbonate of iron. 

Matter, colouring, 4 Pruſffanblue. Pruſſic acid. 

Mercury. 

Imaginary principle of Beccher, 
Mild mercurial muriate. 
ercurial muriate by precipitt- 


tion. 


Mn Nanss, 


Molhbdde 
Molybdet 
Mucilag! 
Muriate, 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate 
Muriate, 


Natrum, 
Nitre, 
Nitre, an 
Nitre, ar 


Nitre, cal 


Nitre, CU! 
Nitre of þ 
Nitre of a 
Nitre of b, 
Nt re of Ct 
Ni re of ct 
Nitre of ti 
Nitre ef tr 


Nitro nf 
ure Of 77, 


of Chemical S ubſtances. - 


OLD Names. 


Malybde of ſoda. 
Molhbdena. 
Mucilage. 

Muriates, (ſalts.) 
Muriate of antimony. 
Muriate of ſil ver. 
Muriate of biſmuth. 
Muriate of cobalt. 
Muriate of copper. 
Muriate of tins. 
Muriate of iron. 
Muriate of manganeſe. 
Muriate of lead. 
Muriate of ZINC. 


I 
M New Names. 
| Molybdate of ſoda. 
Molybdena. 
Mucilage. 
Muriates. 


Muriate of antimony. 
Muriate of filver. 

Muriate of biſmuth. 
Muriate of cobalt. 

Muriate of copper. 

Muriate of tin. 

Muriate of iron. 

Muriate of manganeſe. 
Muriate of lead. ; 
Muriate of zinc. 


Muriate or regaline ſalt of platina. Nitro-muriate of platina. 
Muriate or regaline ſalt of gold. Muriate of gold. 


Muriate, corrgſive mercurial. 


Natrum, or natron. 
Nitre, 

Nitre, ammoniacal. 
Nitre, argillaceous, 


7 
Nitre, calcareous. 


Nitre, cubic. 
Nitre of fil ver. 
Nitre of arſenic. 
ire of biſmuth, 
Nitre of cobalt. 
Nitre of copper. 
Nitre of tin. 
Nitre of iron. 


V 
ire of magngſia. 


Corroſive mercurial muriate. 


N 


Carbonate of ſoda. 

Nitrate of potaſh, or nitre. 
Ammoniacal nitrate. 
Nitrate of alumines. 


Nitrate of lime. 
Nitrate of ſoda. 
Nitrate of ſilver. 
Nitrate of arſenic. 
Nitrate of biſmuth, 
Nitrate of cobalt. 
Nitrate of copper. 
Nitrate of tin. 
Nitrate of iron. 


e nitrate. 


1 ef nitrate. 


Nitrate of magneſia. 
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nn Ancient and Modern Names 


Nitre of mangan#/c. 


Nitre of nickel, 


Nitre of lead. 

Nitre of terra pondereſa. 
Nitre of zinc. > 
Nitre, fixed, by itſelf. 


Nitre, lunar. 


Nitre, mercurial, 


Nitre, priſmatic, 
Nitre, quadrangular, 
Nitre, rhomboidal. 
Nitre, ſaturnine. 


Ochre. 


_ Olls, animal. 


Oil of lime. 
Oil of tartar per deliquiam. 


Oil, philgſopher v. 
Oil M vitriol. 

Oil of wine, faveet. 
Oils, empyreumatic. 
Oils, ethereal. 
Oils, fat. 

Oile, ential. 

Oils by expreſſion. 
Ore of antimony. 


Ore of iron, from marſhes. 


Orpiment. 


Oxygene. | 


N New Maure. 


Nitrate of manganefe, 


Nitrate of nickel. 
Nitrate of lead. 


1 Barytic nitrate. 
Nitrate of barytes. 


Nitrate of zinc. 
Carbonate of potaſh, 
Nitrate of ſilver. 
Nitrate of mercury- 
Nitrate of potaſh. 


Nitrate of ſoda. 


Nitrate of-ſoda. 
Nitrate of lead. 


Yellow iron ochre. 
Volatile animal oils. 
Calcareous muriate. 


of potaſh, in a deliqueſcent 


= mixed with carbonat6 


late. 


Empyreumatic fixed oils. 


Sulphuric acid. 
Ethereal oil. 


 Empyreumatic oils. 
Volatile oils. 


Fixed oils. 

Volatile oils. 

Fixed oils. 

Native ſulphure of antimony- 

Iron ore, holding in ſolutio! 
phoſphate of iron. 


Yellow ſulphurated ox1de of 
arſenic. 


Oxygene. 


Phlig iſto 
| Phile/oph 


Pboſp hat. 
Phoſphatl 
Phoſohat: 


Phoſphate 


Phoſphate 
Phoſphate 
Pboſphari. 
Php horu 
Phoſphoru 


Pondergus 
Platina. 


Plaſter. 

Plumbago. 
Pompholyx 
Pataſhes of 
P ulty of 11 
Powder of 


Powder of 


Poꝛuder of 
Precipitate, 
acid. 
Precipitate 
purple of 
1 Tecpitate, 


Precipitate F 


Precip; tate, 


of Chemical Subſtances. Iv ö | . 
Orp Names. Ne Nauss, | | j 
. 4 14 * 
ö l 
P Falk i !; 4 
e 1 
Phligifton, Imaginary principle of Stahl. —_ | 
Plil:/ophic wool. Sublimated oxide of zinc. WIR 
| 1700. Ammoniacal phoſphate. 1 
Phoſphate, ammomiacal. Phoſphate of ammoniac. | 
_ Barytic phoſphate. 
Phoſphate, barotic. L Phephate 8 barytes. 
| Calcareous phoſphate. 
Phoſphate, calcareous. Phoſphate of lime. ; 
| Magneſian phoſphate. 
Pha hate of magnefia. IThomphate of magneſia. 
Phyſphate of potaſb. Phoſphate of potaſh, 
Phoſphate of foda. Phoſphate of ſoda. 
Pbiſpborus of Baudovin, Dry calcareous nitrate. 
| Phoſphorus of Kunckel, Phoſphorus. 
Phoſphorus of Homberg. Dry calcareous muriate. 
Pinderous ftone. Calcareous tunſtate. 
Platina. | Platina. 
Calcareous ſulphate, or calcined 
Plaſter. plaſter. 
HY £/umbago. Carbure of iron. 
WY P:rnpboly>. Sublimated oxide of zinc. 
Potaſbes of commerce. Impure carbonate of potaſh. 
Putty of tin. Z Grey oxide of tin. 
| Oxide of antimony by muriatic 
Powder of Algaroth. x 
dude of Con nt Paima. Carbonate of magneſia. U 
Pruder of Senti nelly. 14 
Precipitate, white, by muriatic Mercurial muriate by precipi- l 
acid. tation. | (1 Win: 
Precipitate of gold by tin, or Oxide of gold precipitated by 1 
purple of Caſſius. tin. = 
| Yellow oxide of mercury by % 
ol! Pre 5 5 ; 100% 239 
| U cipitale, yellow. ſulphuric acid. l 5 . 
A chitate per /+. Red oxide of mercury by ſire. , 1 0 
. Red oxide of mercury by nitric bt 0h 
prtate, red. 5 1 
1 6 
1 
1 46008 
1 1 
The | 
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15 | Ancient and Modern Names 


Orp Names. * New MAuxg. 
Principle, acidiſying. Oxygene. | 
Principle, aftringent. Gallic acid. : 
Principle, carbgnaceous.  _ Carbone. 


Saffron c 


Principle, 1 


(See phlegiſton.) | fon, 
Principle, mercurial. Imaginary principle of Beceher Mon, 
Principium ſorbile of M. Ludbeck. Oxygene. Saffron 0, 
Prufſite, calcareous Calcareous pruſſiate. F 
, 1 Pruſſiate of lime. atpetre. 
Prufſite of potaſb. Pruſſiate of potaſh. Saturn, 
Pruſſite of ſoda. Pruſſiate of ſoda. che, ac 
Pyrites of copper. 7 Sulphure of copper. Fuße, alk 
Pyrites, martial. Sulphure of iron. as Top 

ad Tho 9 5 Carbonated ſulphure of aluminez 95 l 

* . Pyrophorus of Homberg. 8 

8 combi nat. 

Srap of Sta 

R debates, (/ 

| | dat, ammo 
Realgar, or realgal. Red fulphurated oxide of arſenic 


%, calcar, 


Regaltes, (lis formed with {Nitro-muriates 


aqua regia.) 
Regia, aqua. Nitro-muriatic acid. Salt, acetor, 


(A word uſed to denote the put a/ 
Regulus. 4 metallic, in oppoſetion to oren Aaron 
8 and oxides. dal, magneſ 
Regulus of antimony. Antimony. balt, acetous 
Regulus of arſenic. Arſenic. ben 
Regulus of cobalt. Cobalt. 1 
val ad mirabi] 
Regulus of manganeſe. Manganeſe. | 
| dal Alembrot, 
Regulus of molybdena. Molybdena. 
- Regulus of ſyderite. Phoſphure of iron. dal ammoniac 
Ręſins. | Reſins. | 925 
| cretace 
Ruſt of copper. | Green oxide of copper. : e 
Ruſt of iron. Carbonate of iron. Wl ammoniac, 
Rubine of antimony. 2 e hpaey ated oxide of antimo! z : 
Red nitrated mercury Red oxide of mercury by! ne ace 
| | : acid. 


Vol. III. 


| of Chemical Subſtancet. 
Orp Names. | Naw Wund 
: = 


Saffron of mars. | Oxide of iron. 

Siffron, aperient, of mars, * Carbonate of iron. 
Saffrong aftringent, of mars; Brown oxide of iron. 
Saffron of metals. 17 Semi- vitreous ſulphurated oxide 


| of antimony. 
Saltpetre, Nitrate of potalh, or nitre. 
Saturn, _ . Lead. * 
$raps, acid. Acill e 
Habe, alkaline. Alkaline ſoaps. 
Habs, earthy, or oleo=terrene 3 | 
Kt Pars. of M. Berthollet. {Earthy ſoaps. 


Habt, metallic, or eleo-metallic 
combinations of M. Berthollet. {Metallic ſoaps. 


Gap of Starkey. Saponula of auen 
Sebates, ( ſalts.) Sebates. 


Ammoniacal acetite. 
Acetite of ammoniac- 
Calcareous acetite, 
Acetite of lime. 
Aluminous acetite. 
Acetite of alumines. 
Acetite of zinc. 


Magneſian acetite. 
Acetite of magneſia. 


Salt, acetous martial. Acetite of 1 on. 

valt, acetous mineral. Acetite of ſoda. | 

bal admirabile perlatum. Superſaturated phoſphate of oda. 
dal Alembroth. Ammoniaco-mercurial muriate- 
Ammoniacal muriate. 

Muriate of ammoniac. 

alt, cretaceous ammoniacal. Ammoniacal carbonate. 


N . Calcareous muriate. 
3 ammaniac, fixed. Muriate of lime. 
Ammoniacal nitrate. 
Nitrate of ammoniac- 


dal, ammoniacal acetous. 
%, calcareous acetous. 


Salt, acetous of clay. 
Galt, acetous of ainc. 


alt, magneſran acetous. 


dal ammoniac. 


0 2 . 
l ammoniacal, nitrous- 
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x$ Ancient and Modern Names 


OLD NauESs. 


Sal ammoniacal, 60 2 


Glauber's.) 
Salt, bitter cathartic. 


\ 


Salt, ammoniacal ſedative. 


Salt, ammoniaeal Harry. 


Salt, ammoniacal vitriolic. 


Salt, common. 


Salt, Engliſh. © 


Salt of colcothar. 


Salt, kitchen. 
Salt, Glauber*s. 


S Wen Namss. 
of { Ammoniacal ſulphate. 


Sulphate of ammoniac. 


{ Magneſian ſulphate. 


Sulphate of magneſia. 
Ammoniacal borate. 
Borate of ammoniac. 
Ammoniacal fluate. 
Fluate of ammoniac. 
Ammoniacal ſulphate. 
Sulphate of ammoniac. 
Muriate of ſoda. 
Ammoniacal carbonate. 


Carbonate of ammoniac. 
Sulphate of iron, (its particular 


tate not well known.) 
Muriate of ſoda. 
Sulphate of ſoda. 


y. 7 
alt, calci 


Salt, mari 
v2lts mari 


alt, mag?! 


dt, nativ 
Salt, neut rat 
Gait or ſuga 
bait, polych 
Wot, polych 
Jalt, regali. 
Salt, ſedatrx 
Walt, ſedativ 
/ ſablima 
alt, an no- 


Salt of Fupiter. Muriate of tin. 

Salt 5 Sugar of milk. + 1 4 I 

Salt of aviſdom.. Ammoniaco- mercurial muriate. ky _—_ 

Salt of Epſom. 2 2 en , volatil | 
5 Sulphate of magneſia. i 65 

Sal de Duobus. Sulphate of potaſh. 85 

Salt of Scheidſchutz. Sulphate of magneſia. mall, 

Salt of Sedliix. ; Sulphate of magneſia. Juan, cauſtic, 

Salt of Segner. | Sebate of potaſh. Ms, cre 3 

Salt of Sergnette. Tartarite of ſoda. 2 ſpatheſe, 

„„ e 3 Cryſtallized ſuccinic acid. labbur. 

ftallization. 
valt of ſorrel. Acidulous oxalate of potaſh. bur, gildes 


Salt, febrifuge, of Sylvius. Muriate of potaſh. 


ur, ammonin 


Salt, fixed, of tartar. 
Salt, fuſible, of urine. 
Sal gem. : 


Salt, marine. 


8 alt, argillaceous marine. 


Salt, baratic marine. 


Carbonate of potaſh not ſaturated 
Phoſphate of ſoda and ammonid 


Foſhl muriate of ſoda. 
Muriate of ſoda. 
Aluminous muraate. 
Muriate of alumines. 
A» Barytic muriate. 
Myriate of barytes.. 


Pr, calcareou 
wr, Hor. 
ar, ponderous 


W of antims; 


7775 . 
be acid, of 


of Chemical Subſtances. 


OiD Nanes. S New Names, 


Calcareous muriate. 
Muriate of lime; 


Muriate of iron: 
Muriate of zinc. 


Magneſian muriate. 
Muriate of magneſia. 


dh native, of urine. Phoſphate of ſoda and ammoniac, 
Salt, neutral arſenical, of Macquer. Acidulous arſeniate of potaſh, \ 
or /ugar of ſaturn. Acetite of lead. 
Salt, polychreſt, of Glaſer. Sulphate of potaſh. 
% polychreft, of Rochelle. Tartarite of ſoda. 
Galt, regaline, of gold. Muriate of gold: 
alt, ſedatrve. | Boracic acid. 
Walt, ſedative mercurial. Borate of mercury. 
Wilt, [ublimated ſedative. Sublimated boracic acid. 
alt, Ranno=nitrous. Nitrate of tin. 
alt, ſulphureous, of Stabl. Sulphate of potaſh: 
ut, vegetable. Tartarite of potaſh. 
bait, volatile, of England. Ammonaacal carbonate. 
Wit, volatile, of amber. Sublimated ſuccinie acid: 
leite. | Sulphate of lime. 
Oxide of cobalt vitrified with 
ſilices, or ſmalt. 
Soda. 
Carbonate of ſoda. 


St, calcarecus marine. 


Salt, marine, of iron. 
9j marine, of zinc. 


Sel, mag neſian marine. 


mall. 


bg, cauſtic, 
ada, Cretaceous; 


a, pat hoſe. Fluate of ſoda. 
bur * | Sulphur: 
upbur, gilded, of antimony. 3 3 orange, oxide of 


Ammoniacal fluate. 
Carbonate of lime. 
Calcareous fluate. 
Sulphate of barytes. 
Carbonic acid. 


White ſublimated oxide of an- 
timony. 


Pyro-ligneous acid. 
3D 42 


bar, ammoniacal, 
ur, calcareous, 
, Vor. 
ar, ponderous. 
tus fylvefris, 


" of antimony. 


1 
u, acid, of 2000. 
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Orp Names 


Spirit, volatile alkaline. 


Spirit, ardent, or ſpirit of wines Alcohol. 


Spirit of Mendererus. 
Spirit of nitre. 
Spirit, fuming, of nitre. 


"Spirit, dulcified, of nitre. 
Spirit of ſalt. 


gpirit of ſal ammoniac. 


Spirit of WING. 


Spirit of vilriol. 


Spirit of Venus. 


Spiritus rector. 
Spirits, acid. 


Spirit, volatile, of fal ammoniac. Ammoniac diluted in water. 
Sublimate, correrve. 


Sublimate, mild. 

Lemon, or citron juice. 
Semi- metals. 

Succinum. 6 
Stone, infernal. 

Sugar. 

Sugar candy. 

Sugar of ſaturn. 

Sugar or ſalt of mils, 
Syderite. 

Stearch. 

Syderotete of M. de Iorveau. 
Steel. 


Stone in the bladder. 


Tartar. | 
Tartar, ammoniacal. 
Tartar, antimoniated. 
Tartar, calcareous. 


ha. 


= Ancient and Modern Names 


8 5 Ne NAMES. 


( 


Gasammoniac,orammoniacalgy, 


Tartar, c. 

Ammoniacal acetite. Tartar, 7 
Nitric acid diluted in water. Tartar, ci 
Nitrous acid. Tartar, ct 
Nitric alcohol. | Tartar of . 
Muriatic acid. Tartar of | 
Ammoniac. Tartar , 
Alcchol. Tartar, en 
Sulphuric acid diluted in water, Tortar, fo 
Acetic acid. Tartar, m 
Aroma. Tartar, m 
Acids diluted in water. Tartar, ſa 
Tartar, 572 

Corroſive muriate of mercury, | Tartar, fol 
Mild muriate of mercury. Tartar, ſti 


Citric acid. Tartar, ta 
Tartar, ta 


 Semi-metals. . 
n 3 
Melted nitrate of ſilver. eee 

| ar, act 

W - | Imfures, | 

ryſtallized ſugar. ok 

Acetite of lead. Terra anim: 
Sugar of milk. 7; 
e 

Phoſphate of iron. Uhm = 

Stearch. Terra e 

Phoſphure of 1 iron. Terra alumi- 

Steel. i Terra foliata 

Lithic acid. Terra foliata 

Terra foltata 

1 Terra foliata 


Terr a mag ne 
7 15 
rra muria: 
Terra ponderc 
Terra ponder 
Terrg h licea, 


Acidulous tartarite of potaſ: 
Ammoniacal tartarite. 
Antimoniated tartarite of pot 


Tartarite of lime. 


| 


of Chemical Subſtances. 2f 


k Olo Names. T Num NAauts. 
Tartar, chalybeate. Fertuginous tartarite of potaſh, 1 
bruar, cretaceouus. Carbonate of potaſh. i Wh} 
WT 7ortar, crude. | Tartar. If 
Tartar, Cuprecus. Tartarite of copper. _ 400 
Irtar of magneſia. Tartarite of magneſia. 14 
Tartar of potaſh, Tartafrſte of potaſh. j| 
Tartar of ſoda. | Tartarite of ſoda. 1 
Tartar, emetic. : Antimoniated tartarite of potaſh. || 
Tartar, ſoluble martial. Ferruginous tartarite of potaſh, Pak 
Tartar, mephitic. Carbonate of potaſh. 11 
Tartar, mercurial. Mercurial tartarite. 14881 
Tartar, ſaturnine. Tartarite of lead. Wt 
Tartar, ſpathoſe. Fluate of potaſh. 11.08! 
L Tartar, ſoluble, Tartarite of potaſh. 0 
Tartar, ftibiated. Antimoniated tartarite of potaſh. 1 Ta 
Tartar, tartariſed. Tartarite of potaſh. | 4:30 
Tartar, tartariſed, containing Tartarite of potaſh, with an ad- 1 
antimony. 4 dition of antimony, Vas 
Tartar, vitriolated. Sulphate of potaſh. 1615 
Tartar, acrid tincture of. Alcohol of potaſh, : 8 14:2 
Tinctures, ſpiritous. | Reſinous alcohol. 10 
Terra ani malis. | LThoſphate I 13 
5 | hoſphate of lime. WF 9A 
lerrene baſe of alum. | Alumina. ö | 1 
Terrene baſe of ponderous ſpar. Barytes. 4. Fs 
Terra calcaria. Lime, or calcareous earth, 14 
Terra aluminæ. Alumina. | 11 
Terra folinta, cryſtallizable. Acetite of ſoda. . | 
Terra folinta tartari. Acetite of potaſh. 9 
Terra foliata mercurialis. Acetite of mercury. 1 Hg 
Terra foliata mineralis. Acetite of ſoda. it if 
Terra mag neſi tana. | Carbonate of magneſia. a " 
Terra muriatica of M. Kirvan. Magneſia. 1 "i 
Terra ponderoſa. Barytes. 6 ö i | 
Terra ponderoſa, aerated. Carbonate of barytes. 1 
Terra filicea, Silices, ar ſiliceous earth. 1 10 i 
3B 3 1 
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Tungetic falls. 
Tungstic ſalt, ammoniacal. 


Tungstic ſalt of potaſb. 
Turbith, mineral. 


nitrous. 


Ti urbith, 
Tin. 


Tin, Cormeous. 


Verdigris. 
Verdigris of commerce. 


Venus. 
Verdet (Fr.), or verdigris. 
Verdigris, diſtilled. 


Vitrum antimonii. 


Vivum argentum. 
Vinegar, diſtilled. 
Vinegar of ſaturn. 
Vinegar, radical. 
Fitriol; ammoniacal. 
Vitriol, «ohite. 
Vitriol, blue. 
Vitriol, calcareous. 
Vitriol of antimony. 
Vitriol e ber. 
Vitriol of clay. 
Pitriol of biſmuth. 
7 itriol of lime. 
Vitriol of Cyprus. 
Fitridl of cobalt. 

7 itriol of copper. 


1 5 


Ancient and Modern Names 


New Nants. 


Tunſtates. 
Ammoniacal tunſtate. 


1 
15 


Ti 


unſtate of potaſh. 


ellow mercurial oxide by ſul. 
phuric acid, 


ellow mercurial oxide by ni. 
trous acid. 


In. 


Muriate of tin. 


V 


Green oxide of copper. 


A 


cetite of copper, with an er. 
ceſs of oxide of copper. 


Copper. 


A 


cetite of copper. 


Cryſtallized acetite of copper. 


VI 


itreous ſulphurated oxide of 
antimony. 


| Mercury. 


Acetous acid. 


A 
A 
A 


cetite of lead. 
cetic acid, 
mmoniacal ſulphate. 


Sulphate of zinc. 
Sulphate of copper. 
Sulphate of lime. 
Sulphate of antimony. 
Sulphate of ſilver. 
Sulphate of alumines. 
Sulphate of biſmuth. 
Calcareous ſulphate. 
Sulphate of copper. 
Sulphate of cobalt. 
Sulphate of copper. 


Vitriol o 
Vitriol q 
Vitriol 0, 
Vitriol q 
Vitriol 0 
Vitriol ej 
Vitriol of 
Vitriol of 
Vitriol of 
Vitridl of 
Vitriol, u 
Vitriol, n 
Vitriol V4 


Water. 

Water, at 
Water, li. 
Water, P 
Water, di 
. aler, . 


Waters, g. 
Waters, n. 
Water, me 
Water, roy 


V. arers, ac. 


V. ater, he 


Volfram 2) 


Linc, 


Zaffre. 


* 
- of Chemical Subſtances. 22 

Oro Names. V Men NAV. 
Vitriol of luna. Sulphate of ſilver. 
Vitriol of manganeſe. Sulphate of manganeſe. 
Vitriol of mercury. Sulphate of mercury. 
Vitriol of nickel. Sulphate of nickel. 
Vitriol of platina. Sulphate of platina. 
Vitriol of lead. Sulphate of lead. 
Vitriol of petaſb. Sulphate of potaſh. 
Vitriol of ſodas. Sulphate of ſoda. 
Vitriol of tin. Sulphate of tin. 
Vitrial of zinc. Sulphate of zinc. 


Vitriol, magugſian. 
Vitriol, martial. 
Vitriol, green. 


Water. 
Water, aerated. 
Water, lime. 


Water, Pruſſian-lime. 


Water, diflilled. 


Sulphate of magneſia. 
Sulphate of iron. 
Sulphate of iron. 


ye 


Water. 
Carbonic acid. 
Lime-water. 
Pruſſiate of lime. 


Diſtilled water. 


Water, firong, or aqua fartis, Nitric acid of commerce. 


Waters, gazeous. 
Waters, mother. 


Water, mercurial, 


Water, royal, or aqua regia. 


Waters, acidulous. 


Waters, hepatic. 


[Waters impregnated. with car- 


bonic acid. 
Saline deliqueſcent reſidue. 


Nitrate of mercury in a ſtate 


of ſolution. 


Nitro-muriatic acid. 3 


Acidulous waters, or waters im- 
pregnated with carbonic acid. 

Sulphureous or ſulphurated wa- 
ters. | 


Wolfram of Meſſrs d' Elbuyar. Tungſten. 


Linc, 


Zaffre. 


Z 


Zinc. 


| 2 oxide of cobalt, with ſili- 


ceous earth, or zafre. 
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r N AN 
FOR THE 


NEW CHEMICAL NO MENCLATURE 


New Nants. Orp Names. 


A 


Theſe are ſalts formed by the 
combination of the acetic acid 
(or radical vinegar) with differ. 
ent baſes. The following names, 

| with which there are none ſyno- 
| nymous in the ancient Nomet- 
Celature, belong to this genus. 


AckTATNT E 8. 


Acetas, tis. ſ. in. 


Acetate, aluminous. 
| of alumines. 


Acetas aluminoſus. 
Acetate, ammoniacal. 
* of ammoniac. * 
Acetas ammoniacalis. 


* For the future, we ſhall not repeat theſe two modes of expreſſing the bak 
of a neutral ſalt together but uſe them indifferently. Theſe inftances 1. 
given, are enough to ſhow, that either the ſubſtantive or the adjeeuve 
uſed, at pleaſure. | 
This obſervation extends alſo to the Latin Nomenclature, 


Acetate 
Acetas 


Acetate 
Acetas 


| Acetate « 
Acetas 


Acetate « 
Acetas 


Acetate c 
Acetas 
Acetate o 

Acetas 


Acetate o 


Acetas 


Acetate o. 
Acetas 


Acetate 0! 
Acetas / 
Acetate of 
Acetas 1 
Acetate of 
Acetas n 


Acetate of 
Ace: as 1 


Acetate of 
Acetas hy 
Acetate of 
Acetns mM 
Acetate of 
Acetas ni, 
Acetate of | 
Acetas ai 
Acetate of 
Acetas pls 


Acetate of! 
 Aretas ptr 
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New NAamss. 


Acctate of antimony. 
Acetas ſtibii. 

Acetate of ſilver. 
Acetas argenti. 


Acetate of arſenic. 
Acetas arſenici. 


Acetate of barytes. 


Acetas barytis, or Baryts. 


Acetate of biſmuth. 
Acetas biſmuthhi. 


| Acetate of lime. 
Acetas calcis. 
Acetate of cobalt. 
Acetas cobaltt. 
Acetate of copper. 
Acetas cupri. 
Acetate of tin. 
Acetas anni. 
Acetate of iron. 

Acetas ferri. 
acetate of magneſia. 
Acetas magneſ;e. a 
Acetate of manganeſe. 

Acetas a 
acetate of mercury. 
Acetas bydrargyri. 
Acetate of molybdena. 
Acetns molybaent. 
Acetate of nickel. 
Arcetas niccoli. 
Acetate of gold. 
Acetas air. 
Acetate of platina. 
fcetas plating, 


Acetate of lead. 
Acetat plumbi. 


A. 


OLD Nants. 
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1 Dictionary for the 


&f New Namts. AX Orp Nan, 
1 Acetite « 
T5 Acetate of potaſh. w 
1 : cells 
Þ; Acetas potaſſe. 3 
1 Acetate of ſoda. 1 > 
$4 Acetas ſodæ. 155 
$3 | Acetate of tungſten." yer 5 
Þ Acetas tunſteni. 35 
14 Acetate of zinc. een 
LF Acetas zinci. | k 8 
FY | | : Acetite o 
Mi Arete: ; Salts formed by the union of Kent 
mf Acetis, itis. ſ. mn. the acetous acid, or diſtilled ys titer © 
1 > 5 negar, with different baſes. Acetis 
j a Acetite, aluminous. Acetited clay. 5 
| Acetis aluminoſus. (| Acetous ſalt of clay. Acetite © 
. by n 5 | Acetis | 
Acetite, ammoniacal. Ammoniacal acetite. 
4 e ammontacalis. Ammoniacal acetous ſalt. Acctite of 
| F L 5 Spirit of Mendererus, Acetis p 
$* Acetite of antimony. 
x Meets fribu, | Acctite of 
Acetite of filver, : | | lis, 
Acetis argenti. 
Acetite of arſenic. | Fuming arſenico-acetous, liquor 9 et ite of 
Acetis arſenicalis, L M4, Cadet. Madan 
Acetite of barytes, : Fete of 
Acetis baryticus. : Acetis 21 
Acetite of biſmuth. | Actd, acct 
Acetis biſmut hi. | : Acidum 
Acetite of lime. Acetited lime. 5 acct! 
Acetis calcareus. Calcareous acetous ſalt. crgumn « 
Acetite of cobalt. | | acd, arſer 
Acetis cobalti. | Acidum 4 
Acetited copper Ac; 
4 . cid 
Acetite of copper. ” 19500 Ing 
Acelis cupri. I Diſtilled verdigris of commer 
1 Cryſtals of Venus. Acid, ſublir 
Acetite of tin. 8 geidum ben: 
Acetis flanni. © 7 Acid 3 
. © ; ö , 
Acetite of iron. Acetited iron. Acidum b. 


Acetis ferri. | ( Martial acetous ſalt. 


New Chemical Nomenclature. 


1 NUMES, 1 Ord Na MES. 


Acetite of magneſia. Magneſian acetous ſalt. 
Acetis magncſiæ. Acetited magnefia. 

Acetite of mercury. Acetited mercury. 
Acetis bydrargyri. 

Acetite of molybdena. 
Acetis molybdent. 


Acetite of nickel. 
Acetis niccoli. 


Terra foliata mercurialis, 


Acctite of gold, 

Acetis aurt. 
Acetite of platina. 

Acetts platini. 
| Acetited lead, 
Vinegar of ſaturn. 
Salt or ſugar of ſaturn, 
Acetited potafh. 
Terra foliata tartari. 
Acetited ſoda. 
Mineral acetous ſalt. 
Terra foliata mineralis. 
Cry/tallizaole terra foliata, 


Acetite of lead. 
Acetis plumb. 


Acetite of potaſh. 
Acetis potaſſæ, vel Ppotaſſeus. 


Acetite of ſoda. | 
Acetis ſode, vel ſodaceus. 


Acetite of tungſten. 
fcetis tunſlem. 


Acetite of zinc. 
Acetis zinci. 


* 
Acetited zinc. 
Acetous ſalt of zinc, 
Acetous acid. | 
Diſtilled vinegar. 
Radical vinegar. 


Spirit of Venus. 
| [ Arſenical acid. 


Acid, acetous. 

Acidum acelaſum. 
Acid, acetic. 

Acidum aceticum. 
Acid, arſenic. 

Acidum arſemcum. 
Benz:nic acid. 
Acid cf benzoin. 
Salt of benzoin. 
Flowers of benzoin. 


Acid, benzoic. 
Acidum benzoicum. 


Acid, ſublimated benzoic. 


feidum bengoicum ſublimatum. M Volatile ſalt of benzoin. 
Acid, bombic, 
Acidum b:mbicum. 


Acid of the fulk worm. 


Bombycine acid. 


27 
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Acid, gallic. 


Acid, lactic. 


Acidum lacticum. 


Acid, lithic. 


Acidum lithicum. 


Acid, malic. 
Acidum malicum. 


Acid, molybdic. 
Acidum molybdicum. 


Acid, muriatic. 
Acidum muriaticum. 


Acid, nitrous. 
Acidum nitroſum. 
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— 2 Dictionary for the 
Neu MAuEs. A Ol D Nantes. 
. Volatile narcotic ſalt of vitrill. 
Acid, boracic. Sedative ſalt. 
Acidum boracicum. Acid of borax. 
| Boracine acid, 
Gas ſylveſtre. 
Spiritus ſylvęſtris. 
ted air. 
Acid, carbonic. Aerial acid. 
Acidum carbonicum. Atmoſpheric acid. 
i Ne * 
Mephitic acid. 
Cretaceous acid. 
| _Carbonaceous acid, 
Acid, citric. | Lemon juice. 
Acidum citricum. Citronian acid. 
Acid, fluoric. | Fluoric acid. 
Acidum fluoricum. Spathaſe acid. 
Acid, formic. Acid of ants. 
Acidum formicum. Formicine acid. 


P Afrringent principle. 


Acidum gallæ, ſeu gallaceum. I Gallic acid. 


CE Sour whey, 


Galactic acid. 


Acid of the ſtone in the bladder. 


Bezoardic acid. 
Lithiafic acid, 
Acid of apples. 
Maluſian acid. 
Acid of molybdena, 
i Molybdic acid. 
Acid of Wolfram. 


Acid of marine ſalt. 


Fuming ſpirit of ſalt. 


Marine acid. 


Acid, oxigenated muriatic.  Dephlogiſticated marine acid, 
Acidum muriaticum oxigenatum- 


„ Ruddy nitrous acid. 


Phlogiſticated nitrous acid. 
Fuming nitrous acid. © 


Fuming ſpirit of nitree 


Aerated marine acid. 


a ni 
Acidu! 


Acid, ni 
Acidur, 


Acid, ox 
Acidluun 


Acid, ph 
Acidum 
Acid, phe 
Acidum 
Acid, pru 
Acidun 
Acid, Pyr. 
Acidum 
Acid, pyrc 
Acidum ; 
Acid, Pyro 
Acidum F 
Acid, ſaccl 
Acidum | 
Acid, ſebad 
Acidum / 
Acid, ſucci 
Acidum 7 


Acid, ſulph 
Acidum fu 


Acid, ſulph. 
Acidum ſul 


leich tartare 
dum ta, 


New Chemical Nomenclature, 


New NAMES. 


Acid, nitric. - 
Acidum nitricum. 


Acid, nitro-muriatic. 


Acidum nitro-muriaticum. 


Acid, oxalic. 
Acidum oxalicum. 


Acid, phoſphorous. 
Acidum phoſphoroſum. 
Acid, phoſphoric. | 
Acidum phoſphoricums. 

Acid, pruſſic. 
Acidum pruſſicum. 
Acid, pyro-ligneous. 
Acidum pyro-lignoſum. 
Acid, pyro-mucous. 
Acidum pyro-mucoſum. 
Acid, pyro-tartarous. 
Acidum pyro-tartareſum. 
Acid, ſaccho-lactic. 
Acidum ſaccho-lacticum. 


Acid, ſebacic. 
Acidum ſebacicum. 


Acid, ſuccinic. 
Acidum ſuccinicum. 


Acid, ſulphureous. 
Acidum ſulphuroſum. 


Acid, ſulphuric. 
Acidum ſulphuricum. 


leid, tartareous. 
ndum ta rtaroſum. 


A OLD Nantes. 


White nitrous acid. 

Nitric acid without gas. 
Dephlogiſticated nitrous acid. 
Aqua regia. 
Regaline acid. 

Acid of ſorrel. 

Oxaline acid. 

Saccharine acid. 


Acid of fugar. 
[ volatile phoſphoric acid. 


Phoſphoric acid. 
Acid of urine. 


[ Colouring matter of Pruſſan blue. 


[ Empyreumatic acid ſpirit of -oo0d. 


Spirit of honey, ſugar, &. 
Syrupous acid. 


[ Spirit of tartar. 


Acid of ſugar of milk. 
Saccho-lactic acid. 


Sebaceous acid. 


Acid of tallow. 


Acid of amber. 
Volatile ſalt / amber. 


Sulphureous acid. 
Volatile ſulphureous acid. 
Pplagiſticated vitriolic acid. 
Spirit of ſulphur. 
Acid of ſulphur. 
Vitriolic acid. 
Oil of vitriol. 
Spirit of vitriol. 
Tartareous acid. 
{aa of tartar, 


* 


Le 


K erer 


PRE ng ys 8 
— Le 
. 2 


—— fu - 
— —— — 


* o 
—— — — —— — 


2 * — — — — ICI _ 8 - * ” — 1 a — — nor 4 : 0 "_ 4 @ 
e 1 . — — 1 — . r | r rr 
1 —— —— — ds fs - m— a 88 R c at > * . rage wig Fo y aa." , k - - —— 
0 * — gy 7 a — 2 6 * 8 ay AR + _— Pai A 1 — 3 OT ME OR nn Gag — ae 3 " 
3 ov 4 =, 1 2 IS or * — K Va . —Y BR. c Fo. 1 2 — a - mouths ** 1 tos m " 4 ns” . 23 * — * 5 83 * — x No * a 4 I _ * 828 1 —— 2 
Ki Y 23 . f <q 4 * N * 2 * * * 2 Be Tu * * 0 4 p — s * * — * * 2» C — — 
— » * . . 7 2 2 HE; "+ nh — 0 a " 2 ba — * * = « - : as *” 408%, _— 1 . * ne — X » — 4” TE No i 
oF a a * 2 Y of , 4 : A — : — a * = e — ITRN Oe — — . damned x: — n > RA — gn St hed ad — Lanes... — is oc, as 
7 2 ue p — r 5 ets . 8 3 BY 2 | a, - on — — octeny 2 
a s N ET * n ä — — — — v ” — — — jp 
, A 4 2 a 
* — 


r 
5 


> 
a” 
—— — = 
< 
7 


—— oy 


* 
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New Namss. 


Acid, tunſtic. - 
Acidum tunfticum. 


Affinity. 
Aﬀanitas. 


Aggregation. 
Aggregatio. 

Aggregates. 
Aggregata. 


Atmoſpheric air. 
Aer atmoſphericus. 


Alkalis. 
Alkalia. 


Alcohol. 
Alcobol, indecl. 


Alcohol of potaſh. 
Alcohol potaſſe. 


Alcohol, nitric. 
Alcohol nitricum. 


Alcohols, reſinous. 


Alcohol reſinoſu. 
Alloy. 


Connubium metallicum. 


Aland: 
Alumina. 


Amalgam. 


Ammoniac. 
Ammoniaca. 


Antimony. 
Antimonium, ſtibium. 


Aroma. 
Aroma. 


Arſeniates. 
Arſenias, tis. /. m. 


= 1 
A” Orp Nants, 


- 


hngt acid. 
Acid of tungsten. 
Acid of Wolfram. 


þ Afinity. 


| Aggregation. 


3 Aggregates. 


[ Atmoſpheric air. 


+ Alalis in general. 


Spirit of vine. 
Ardent ſpirit. 


Lilium of Paracelſus. 
Acrid tinflure of tartar, 


| Dulcified ſpirit of nitre. 
[ Spiritous tincturer. 


2 of metals. 


Earth of alum. 
Baſe of alum. 
Pure clay. 


Amalgam. 


Cauſtic volatile alkali. 
Fluor volatile altali. 
Velatile ſpirit of ſal ammoniac. 


Reg: ulus of antimony. 


Spiritus rector. 
Odorate principle. 


| [ Arſenical ſalts. 


Acidulou 
Arſenic 
Arſeniate 
Arſenia 

Arſeniate 
Arſenia 

amm 

Arſeniate 
Arſenia. 

Arſeniate 
Arſenia. 

Arſeniate 
Arſenias 

Arſeniate | 
Arſerias 

Arſeniate « 
Arſemas 

Arſeniate « 
Arſenias 

Arſeniate © 
Arſentas 

Arſeniate o 
Arſentas | 

Arſeniate o 

Arſenias 7 

Irſeniate o. 

Arſenias . 

irſeniate of 

47 iar h 

rleniate of 

Arjemas n 

rſeniate of 

4 5 ” 

i mas a 


feniate of 
47 nig. p þ/ 
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geidulous arſenĩate of potaſh. 
Arſenias acidulus potaſſe. 

Arſeniate of alumina. 
Arſenias aluminæ. 

Arſeniate of ammoniac. | 
Arſenias ammoniace, ſeu Arſenical ammoniac. 4 

ammoniacalis. 

Arſeniate of ſilver. 
Arſenias argenti. 

Arſeniate of baryta. 
Arſemas baryte. 

Arſeniate of biſmuth. 
Arſenias biſmuthi. 


Arſeniate of lime. 
Arſerias calcis. 


Arſeniate of cobalt. 
Arſemas cobalti. 
Arſeniate of copper. 
Arſemas cupri. 
Arſeniate of tin. 
Arſenias ſtanni. 
Arſeniate of iron. 
Arſenias ferri. 
Arſeniate of magneſia. 
Arſemas megneſie. 
uleniate of manganeſe. 
Arſenias magneſti, 
uleniate of mercury. 
Arſenias hydrargyrt. 
tleniate of molybdena. 
Arjenias molybdeni. 
irſeniate of nickel. 
Arſenias niccoli. 
rleniate of gold. 
Arſenias nuri. 


. 


| Macguer*s arſemcal neutral ſalt. 


* 
29 115+ 


Ulenlate of platina, 
Arſenig- Platini. 
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Arſeniate of lead. 
e plumbi. Benzoat 
Arſeniate of potaſh. Benzo 
Arſenias pot e. # Benzoat( 
Arſeniate of ſoda. eg 
Arſenias fode. Benzoate 
Arſeniate of tungſten. "_ 
Arſenias tun ent, Benzoate 
Arſeniate of zine. 1 
Arſenias zinci. Benzoate 
As. I Benzoa 
Baſe of atmoſpheric mepbitiſe. Benzoate 
| Benzoa 
B 7 Benzoate 
Benzoa. 
1 T - Benzoate 
rytes, or baryta. erra ponderofa. Benzoa, 
B aryta, | Earth of ponderous Har. 
B Benzoate 
ns arotes. 
Balſams. Benzoas 
Balſama. | j Bal/ams of Bucquet,* benzoate | 
Benzoin. | e. 
Benzoec. Benzoin. benzoate « 
5 Benzoas 
en | 
Zone. Benzoate « 
SE DE | Benzoas 
88 ä A ſalt formed by the uno Benzoate 
e ee a of the benzoic acid with differ. 3 : 
Zoas, tis. ſ. m. 494 hafes. enzaa 
Salts of this kind have 10 Fa ; 
e in the old Nomenck⸗ | 5 . 
ure. enz 
Benzoate of alumina. | "ir 4 
Benz:as aluminoſus. B f 
B enzoate o. 
enzoate of ammoniac 5 | 
r= : enzoas | 
enzoas ammoniacalis. Benzoat 
Benzoate of antimony. ben why 
n 50 5 
enzoas ſtibii. — Benz { 
Oate © 
Benzoa F 2 
Vol. III 


* Reſins combined with 2a concrete acid ſalt. 
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New Nauzs: 


Renzoate of filver. 
Benzoas argenti. 


Benzoate of arſenic. 
Benzoas arſenicalis. 


Benzoate of barytes. 
Benzoas baryticus. 


Benzoate of bifmuth- 
Benzoas biſmuth. 


Benzoate of lime. 
Benzoas calcareus. 


Benzoate of cobalt. 
Benzoas cobalti. 


Benzoate of copper. 
Benzoas cupri. 


Benzoate of tin. 
Benzoas ſtanni. 


Benzoate of iron. 
Benzoas Ferri. 


Benzoate of magneſia. 
Benzoas magngſiæ. 

Benzoate of manganeſe. 
Benzoas ee 


benzoate of mercury. 
Benzoas Hydrargyri. 
benzoate of molybdena« 
Benzoas molybdeni. 
benzoate of nickel. 
Benzoas niccoli. 
Benzoate of gold. 
benzoas auri. 
benzoate of platina. 
Benzoas plating. 
Benzoate of lead. 
benzoas plumbi. 
| benzoate of potaſh. 
benzoas potaſſe. 
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T4  Difionary for the 


Bombiate of biſmuth. 
Bombias biſmuth. 


Bombiate of lime. 
Bombias calcareus. 


Bombiate of cobalt. 
' Bombias cobalti. 


Bombiate of copper. | 
Bombias cupri. : 


Bombiate of tin. 
Bombias ſtanni. 


Ord Nas, 


I. New Nats. B 
13 i > 
14 | Benzoate of ſoda. . Bombiat 
5.70 Benzoas ſode. Bambi, 
14 Benzoate of tungſten. Bombiate 
$348  Benzoas tui ent. Bombia 
1 Benzoas zinci. . 
1 Biſmuth. [ Biſmuth. bombiate 
41.48 Biſmutbum. ; % | Bombiaz 
FF 58 1 i 5 8 . 
| 1 Bitumens. | [ Bitumens. 4 Bombiate 
1 Bitumina. | | Bombias 
bill Salts formed by the union of TI 
j 4 | | the bombic acid with different 3 
1 Bombiate. | baſes. | Bomb: 
38 Bombias, tis. ſ. m. 'This genus of ſalts had no 5 5 : 
name in the old Nomenclatur., , 
| Fa Voembiate c 
Bombiate of alumina. Bombias | 
ö 10 J. 0 
Bombias aluminof! : bombiate 0 
Bombiate of e a Bombias ; 
, 1 Ca 24. L 2 
Bombias Em bombiate o. 
Bombiate of antimony. Bimbias þ 
; Bombias flibu. bombiate of 
\ > Bombiate of ſilver. Bimbias / 
 Bombias __ Wmbiate of 
Bombiate of arſenic. Bombias 2. 
Bombias arſenicalis. . bombiate of 
Bombiate of barytes. Bunbias zi 
. . 0 
Bombias baryticus. 


Mate. 

Nate, alum 
c alum 
ras aminmey 

mate of anti! 

dera ibis. 

Tas Agen. 


\ 


New Chemical Nomenclature. 


New Maus. B  Oup Nauss. 


zombiate of iron. 
Bombias fer ri. 

Bombiate of magneſia. 
Brmbias mag neſiæ. 

zombiate of manganeſe. 
Bombias . 

zombiate of mercury. 
Bombias hydrargyri. 

Bombiate of molybdena. 
Bombias molybdeni. 


Bombrate of nickel. 
Bombias niccolt. 


dombiate of gold. 
Bombias auri. 

Wombiate of platina. 

Bombias platini. 
dombiate of lead. 
Bombias plumbi. 
pombiate of potaſn. 
Bombias potaſſæ. 
dombiate of ſoda. 
bmbias ſodæ. 
ombiate of tungſten. 
Brmbias tunſteni. 


ombiate of zinc. 
Bombias zinci. 


brate. IQ 1 
beras, tis, . m. ase? 


mate, aluminous. 
Bora alumineſus. 


| Argillaceous bornx. 


te, ammoniacal. Ammoniacal borax. 
Bras ammoniacalis. Sedative ſal ammoniac. 


rate of antimony. 

Brras ibi. Borax of antimony- 
fate of ſilver. | 

ras argenti. 
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N, Nants. 


Borate of arſenic. 
Boras arſenic. 


Borate of barytes, or baryta. 


Boras baryte. 
Borate of biſmuth. 
Boras biſmuthi, 


Borate of lime. 
Boras calcis. 


Borate of cobalt. 
Boras coballi. 


Borate of copper. 
Boras cupri. 

Borate of tin. 
Boras ſtanni. 


Borate of iron. 


Boras ferri. 


Borate of magneſia. 
Boras mag nęſiæ. 

Borate of manganeſe. 
Boras mag neſti. 

Borate of mercury. 
Boras mercurii. 


Borate of molybdena. 
Bora molybdeni. 


Borate of nickel. 
Boras niccoli. 


Borate of gold. 


Bora attri. 


Borate of platina. 
Boras platini. 

Borate of lead. 
Boras plumbi. 

Borate of potaſh. 
Boras potaſſæ. 


Borate of ſoda. 
Boras fode. 


- Diffionary for the 


25 Orp NAus. 


Ponderous or barotic borax. 


Borax of cobalt. 


[ 8 of copper. 


[ Borax of iron. 


[ Magngſian borax. 


Mercurial borax. 


Mercurial ſedative ſalt, 


! Vegetable bora 


1 ommon borax ſaturated with 0 


racic acid. 


Borat. 
Bor 


Borate 
Bor 


Borate 
ſupe 


Caloric. 
Calor. 


Campho 
Camp} 


Camphor 
Camph 


Camphor, 
Camp hoe 
Camphora 
Campho. 
Camphora 
Campbo, 
Camphorat 
amphor 
Camphorat 
amphor, 


New Cbemical Nomenctature. 25 
New NAMES. B Orp Na uke. 


Borate of tungſten. 
Boras tunſteni. 


Borate of zinc. N 
Boras zinci. Borax of zinc. 


Crude borax. 
Borate of ſoda, or borate ] Tinchal. 
ſuperſaturated with ſoda. | Chry/acolla, 
„ Borax of commerce. 


* 


1 ä Latent heat. 
Ca = 3 Fixed heat. 
aloricum. Principle of heat. 


Camphor. | 
Camphora. | [ Conn 
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A ſalt formed by the combin- 
ation of camphoric acid with 
different baſes. | 

Theſe ſalts were not known 
formerly ; and accordingly they 
have no names in the old No- 
menclature. 


Camphorate. 5 
Camphoras, tis. ſ. m 
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Camphorate of alumina. 
Camphoras aluminoſus. 


Camphorate of ammoniac. 
Camphoras ammoniacalis. 


Camphorate of antimony. 
Camphoranflibii. 

Camphorate of ſilver. 
Camphoras argenti. 

Camphorate of arſenic. 
Camp horas arſenicalis. 


Camphorate of barytes. 


amphoras baryticus. 
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Camphorate of biſmuth. 
Camphoras biſmuthi. 


Camphorate of lime. 


Camphoras calcareus. 
Camphorate of cobalt. 
Camphoras cobalti. 
Camphorate of copper. 
Camphoras cupri. 
Camphorate of tin. 
Camphoras ſlanni. 
Camphorate of iron. 
Camphoras fer ri. 


Camphorate of magneſia. 
Camphoras mag neſiæ. 


Camphorate of manganeſe. 


Camphoras magngſti. 


Camphorate of mercury. 
Camphoras mercurii. 
Camphorate of molybdena. 
Camphoras molybdent. 
Camphorate of nickel. 
Camphoras niccoli. 
Camphorate of gold. 
Camphoras auri. 


mphorate of platina, . 
horas platini. 


Camphorate of lead. 
Campboras plumbi. 


Camphorate of potaſh. 
Camphoras potaſſe. 
Camphorate of ſoda. 
Campboras ſodæ. 
Camphorate of tungſten, 
Camphoras tunfteni, - 
Camphorate of zinc. 
Camphoras æinti. 


Carbone 
Carbo 


Fabuns 
Carbs; 


Carbona 
Carbo? 


Carbonat 
Carbor 


Carbonat 
Carbon 


Carbonat 


Carbon, 


Carbonat 
Carbon, 


Carbonat. 
Carbon 


Carbonate 
Carbon 


Calcareou. 
Carbona 


Carbonate 
Carbona, 


Carbonate 
Carbonag 


Carbonate 
Carbongs 
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New Chemical Nomenclature, 29 | 
Oro Names. = | New Nauts. Ih 
Carbone. 0 [ Pure coal. 
Carbonicum. | 
Eg A ſalt formed by the union 
Carvonate, | of carbonic acid with different 
Carbonas, tis, ſ. m. Ke = - 


Carbonate of alumina. 
Carbonas aluminoſus. 


| | Cretaceous clay. 


Ammoniacal chalk. 
Cretaceous ammoniacal ſalt. 
Concrete wolatile altali. 
Ammomacal mephite. 


| Engliſh ſal volatile. 


Carbonate, ammoniacal. 
Carbonas ammoniace. 
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Carbonate of antimony. 
Carbonas antimonii. 


Carbonate of ſilver. 
Carbonas argenti. 


Carbonate of arſenic. 
Carbonas arſenici. 


| | Barotic or ponderous chalk. 
Carbonate of barytes. Aerated ponderous earth, 
Carbonas baryticus. Eperveſcent barotes. 

| Barotic mephite. 


Carbonate of biſmuth. | 
Carbonas biſmuthi. | * 
Chalk. 
Limeſtone. 
Calcareous mephite. 
Aerated calcareous earth. 
Efferveſcent calcareous earth. 
Calcareous ſpar. : 
Cream of lime. 


Calcareous carbonate. 
Carbonas calcarenus. 
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Carbonate of cobalt. 
Carbonas cabalti. 
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Carbonate of copper. 
Carbonas cupri. 


Carbonate of tin. 
Carbonas ftanni. 
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Carbonate of manganeſe, 
Carbonas mag nęſii. 

Carbonate of mercury. 

. Carbonas hydrargyri. 

| Carbonate of molybdena. 

Carbonas molybdeni. 

18 Carbonate of nickel. 

| Carbonas niccoli. 

1 Carbonate of gold. 

1 | Carbonas auri. 


| Carbonate of platina. 
28 Carbonas platini. 
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th Carbonate of lead. 
0 Carbonas plumbi. 
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i Carbonate of potaſh, 
it Carbonas potaſſe. 
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| Aperient ſaffron of mars, 
„ 5 Ruſt of iron. 
. 8 of aha Aerated iron. 
Carvonas ferri. Martial chalk. 
| Martial mephite. 
A. agneſian earth. 
White Magneſia. 
Aerated magngſia of Bergman, 
| Cretaceous mag neſia. 
Carbonate of magneſia, Mag reſſan chalk. 
Carbonas mag nęſiæ. Efferveſcent magngſia. 


Mephite of magngſia. 


irawan's muriatic earth. 


GSentinelli. 


Chalk of lead. 
Spathoſe lead. 
_ Mephite of lead. 


Fixed ſalt of tartar. 
Vegetable fixed alkali. 


Aerated vegetable fixed alkali 
Cretaceous tartar. 
Mephitic tartar. 
Mephite of potaſb. 
Nitre fixed by ſelf. 

ka beſi of Van Helmont. 


Powder of Count Palma, and 


Carbon 


Carb. 


Carbona 
Carbo 


Carbona 
Carbo- 


Carbure 


alcareo! 
luted 1 


Calcareon 


itrate. 
Citras, 


itrate of 
Citras a 


itrate of 
Citras a 
itrate of 
Citras / 
itrate of 

Citr as at 
Litrate of 
Citras ar 
Itrate of 
Citras ba 


if 
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New Chemical Nomenclature. 


New Namss. ' $: OLD Names, 


-Natrum or Natron. 

Baſe of marine ſalt. | 
| Marine or mineral alłali. 
Cry/tals of ſoda. 
Cretaceous ſoda. 

< Aerated ſoda. 
Efferveſcent ſoda. 
Mephite of ſoda. 

Aerated mineral fixed alkali. 
Efferveſcent mineral fixed alkali. 
Chalk of fada. 


Carbonate of ſoda. 
Carbonas ſodæ. 


Carbonate of tungſten. 
Carbonas tunſlent. 


Chalk of zinc. 
Aerated zinc. 


Mephite of zinc. 
Plumbago. 


Carbonate of zinc. 
Carbonas ⁊inci. 


Carbure of iron. 


alcareous earth or lime, 4. Milk of lime. 


luted in water. 


2 Calcareous earth. 
Calcarcous earth or lime. 


Duicklime. 


A ſalt formed by the combin- 
ation of the acid of citrons with 
different baſes. 

This ſalt had no name in the 
{ old nomenclature. e 


itrate. 
Citras, tis, ſ. m. 


itrate of alumina. 
Citras aluminoſus. 


Citrate of ammoniac. 
Uitras ammoniacalis. 


-v 


itrate of antimony. 
Citras bibi. 

itrate of ſilver. 
Citras argenti. 

trate of arſenic, 
Citras arſenicalis. 


rate of barytes. 
Citras baryticus. 
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42 Dictionary for the 


New Namss. C Ord Nanzs, 


Citrate of biſmuth. 
Citras biſmuthi. 


Citrate of lime. 
| Citras calcareus, 


Citrate of cobalt. 
Citras cobalti. 


Citrate of copper. 
Citras cupri. 

Citrate of tin. 
Citras ſtanni. 

Citrate of iron. 
Citras ferri. 

Citrate of magneſia. 
Citras magneſie. 
Citrate of manganeſe. 
Citras magneſit. | 

Citrate of mercury. 
Citras mercuri. 

Citrate of molybdena. 
Citras molybdeni. 

Citrate of nickel. 
Citras niccoli. 


Citrate of gold. 


Citras auri. 
Citrate of platina. 
Citras platini. 

Citrate of lead. 
Citras plumbi. 
Citrate of potaſh. 
Citras potaſſe. 


Citrate of ſoda. 
Citras ſodæ. 

Citrate of tungſten. 
Citras tunſteni. 15 

Citrate of zinc. 
Citras zinci. 


Clay, an 
and fl! 


Cobalt. 


Copper. 
Cuprut 


Diamond. 


Ether, ace 
Ether ac 


Ether, mu! 

Ether in. 
Ether, nitr 
Ether ni 
Ether ſulpl 
Ether ſu, 


Ertractive 
Extraftu; 


Fecula. 


Fecula. 


Fluate, 
Fluas, tis. 


late of all 
Fluas alun 


New Namss. 


Cobalt. 


Copper. 
Cuprum, 


Diamond. 


Ether, acetic. 
Ether aceticum. 


Ether, muriatic. 
Ether muriaticum. 


Ether, nitric. 

Ether nitricum. 
Ether ſulphuric. 
Ether ſulphuricum. 


Ertractive principle, 
Extractum. 


Tecula. 


Fecula. 


Fluate, 
Fluas, tis. . m. 


late of alumina. 
Fluas aluming, 


Clay, a mixture of aluminous 
and filiceous earths, argilla. 
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C . Orp Name 8. 
clay. 


Potters earth. 
Argillaceous earth. 


Regulus of Cobalt. 
Cobalt, or cobelt, 


Copper. 


Venus. 


D 
Diamond, 


E 

! Acetous ether. 
[ Marine ether, 
| Nitrous ether. 
[ Vitriolic ether. 


Extract. 


F * 


[ Fecula of plants. 


A ſalt formed by the combin- 
ation of the fluoric acid with dif- 
ferent baſes. 

Argillaceous Auor. 
Spatheſe clay. 
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+4 Dictionary for the 


Nem MARS. F OLD Nanzs, 


Ammoniacal ſparry ſalt. 


Fluate, ammoniacal. Sparry ammoniac. 
Fluas ammomacalis. Ammomacal ſpar. fluate o 
; Ammoniacal fluor. Fluas 


Fluate of antimony. „ Tluate o 
Fluas ſtibii. 5 S T1 
Fluate of ſilver. Hluate 0 
Fluas agents, | - | Fluas 
Fluate of arſenic. | | | Tluate of 
Fluas arſenicalis. | ; Fluas | 
Fluate of barytes. Ponderous fluor. Fluate of 
Fluas baryte. | Barotic fluor. Fluas | 
Fluate of biſmuth. | Fluate of 
Fluas biſmuthi. r 
| Fluor ſpar. 
'F : Vitreous ſpar. Fluate of 
17 Fluate of lime. Cub; Fluas : 
} Fluas calcareus. © Phoſp 14 bs or 
I . Sparry fluor. Formiate. 
q Fluate of cobalt. Femin 
| N Fluas cobalti. | 
44 Fluate of copper. 
'$ Fluas cupri. f et 
1 Fluate of tin. N 
1 Fluas flanni. ee 
| Fluate of iron, 1 1 955 
N Fluas ferri. | | F e 
ö 5 ormias 
| Tous of magneſia, dud. gg Formiate 
ö uy . Mag neſian fluor. F 1 
| Fluate of manganeſe. | Formiate « 
. . Fermias 
{ Fluate of mercury. [Formiate « 
Fluas mercurii. Formias 
Fluate of molybdena. Tomiate 0 
Fluas molybdeni, © F . ids 
Fluate of nickel. lomiate ” 
Fermias 


Fluas niccoli. 


Nm Nai. 


Fluate of gold. 


Fluas auri. 
Fluate of platina. 
Fluas platini. 
Fluate of lead. 
Fluas plumbi. 
Fluate of potaſh. 
Fluas potaſſe. 
Fluate of ſoda. 
Fluas ſodæ. 
Fluate of tungſten. 
Fluas tunſient. 


Fluate of zinc. 
Fluas zinci. 


Formiate. 
Forms, tis, fe m. 


Formiate of alumina. 
Formias aluminoſus. 


Formiate of ammoniac. 
For mias ammoniacalis. 


Formiate of antimony. 
Forms tibi. 

Formiate of ſilver. 
Formias argenti. 


Formiate of arſenic. 
Fermias arſenicalis, 


Formiate of barytes. 
Formias baryticus. 


Formiate of biſmuth, 
Formias biſmuthi. 

Formiate of lime. 
Fermias calcareus. 


l 


ferent baſes. | 1/6 
This genus of falt has no 1 
ame in the old nomenclature. q 170 


New Chemical Nomenclature, 


Ord Nanes, 


Tarlareous Auor. 
Sparry tartar. 
Fluor of ſoda. 
Sparry ſoda. 


Salt formed by the combina- 
tion of the formic acid with dif- 
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New Nanss. 8 


Formiate of cobalt. 
Formias cobalti. it 


Formiate of copper. 
Formias cupri. 
Formiate of tin. 
Formias flannt. 
Formiate of iron. 
Formias ferri. 
Formiate of magneſia. 
Hormias magugſiæ. 


Formiate of manganeſe. . 
Formias mag neſti. 


Formiate of mercury. 


Formias mercurii. 
Formiate of molybdena. 
Formias molybòdeni. 
Formiate of nickel. 
Formias niccoli. 
Formiate of gold. 
Formias auri. 
Formiate of platina. 
Formias platini. 


Formiate of lead. 
Formias plumbi. 


Formiate of potaſh. 


Formias potaſſe. 


Formiate of ſoda. 
Formias ſodæ. 


Formiate of tungſten.- 
Formias tunſteni. 


Formiate of zinc. 
Formias zinci. 


Od Nan; 


48, 


Gar. 


as, acet 
Gas acit 


Pas, carb 
(ras acti 


1s, fluor 
Car acid 


2s, muri 
Car acid. 


as, oxiger 
Gas acid! 
genatt. 


2s, nitro! 
Gas acid, 


d S prufſi 


Gas acidu 


hs, ſulphy 


Gas acidy 


, ammo 
Gas amm 


IS, Azotic. 
as azotir 


L hydrog 
a bydrog 


New Nas. 


1% 
Gar. 


25, acetous acid. 
Gas acidum acetoſum. 


Pas, carbonic acid. 
Gas acidum carbonicum. 


1s, fluoric acid. 
Car acidum fluoricum. 


5, muriatic acid. 
Gas acidum muriaticum. 


| Now Chemical Nunanclature: 


OLD Names. 


G 


Gas. 
Elaſtic fluids. 
Aeriform fluids. 


[ Acetous acid gas. 


(Fixed air. 


Solid air of Hales. 


\ Cretacecus acid gas. 


Mephitic gas. 


| Aerial acid. 


,0xigenated muriatic acid. 
Gas acidum muriaticum oxi- 


genatum. 


2s, nitrous acid. 
Gas acidum nitroſum. 


s, pruſſic acid. 
Gas acidum prufficum. 


bs, ſulphureous acid. 
Gar acidum ſulphureum. 


I, ammoniacal. 
Gas ammoniacale, 


I, azotic. 
as azoticim. 


Þ, hydrogenous. 
a bydrogenium, 


j 
j 


Sparry acid gas. 
Fluoric acid gas. 
Marine air. 
Marine acid gas. 
Muriatic acid gas. 


Aerated muriatic acid gas. 


Dephlogiſlicated marine acid. 


Nitrous acid gas, 


Pruſſian gas. 


Sulphureous acid gas. 
Vitriolic acid air. 
Alkaline gar. 
Alkaline air. 

Volatile alkaline gas. 


Vitiated air. 

Impure air. 
Phlogifticated air. 
Phlogiſticated gas. 
Atmoſpheric mephitis. 


Inflammable gas. 


Inflammable air. 


Phlegiſfton of Mr Kirwan. 
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QUS. 


Gas, nitrous. 
Gas nitroſum. . 
Gas, oxigenous. 
Gas oxigenium. 


principle. 
Gluten. 


Gold. 


Aurum. 


Lactate. 
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Dictionary for the 
New NNAMES« 
Gas, carbonated hydrogenous. 


Gas hydrogenium carbonatum. 


Gas, hydrogenous, of marſhes. ¶ Mephitized inflammable pax, 
Gas hydrogenium paludum. 75 g 


Gas. phoſphorized hydrogen- 


Gluten, or the glutinous 


Lactas, tis. F 1 


G Orp Nauzs. 
| } Carbonaceous inflammable ya, 


Inflammable gas of mar 


Phoſphoric gar. 


Gas hydrogeniumphoſphoriſatum. Þ. 


Gas, ſulphurated hydrogenous. } . 
Gas "+ REY 3 Hepatic gas. 


| J Nitrous gas. 


Vit l air. 
Pure air. 


Depblegiſticated air. 


Gluten of flour of wheat. 
V egeto-animal matter. 


[ Gold. 


I 
TT [ Tron. 


L 


Salts formed by the uni 
of the acid of ſour whey, ori 
lac ic acid, with different bal 

Theſe ſalts were not knot 
hefore Scheele; and their 

perties being as yet but 1 
examined, they have hithK 
eceived no name. 


a > E 


Lactat. 
Lact 


Lactate 
Lad, 


1Rate 
Lacta 


actate 
Lacla 


actate 
Lacta 


actate | 
Lattas 


actate « 
Lacta ( 


aCtate o 
Latas « 


actate o. 
LaGas c 


actate of 
Lattas c1 


ittate of 
Latas / 
late of 
Lattas fe 


Clate of 
Lacta, ma 


actate of 
Lacta: Ma, 


tate of 1 
Lacta, hyd 
ate of x 
Lata; mel, 
Kite of n 
Wada nice 


date of ge 
atas auri. 


Vox. III. 
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Meir NAMES. | | FEES Orp Names, 


Lactate of alumina. 

Lactas aluminoſus. 

Lactate of ammoniac. 

Ladbar ammoniacalrs; 

Laftate of antimony. 

Lacta fb. 

actate of filver. . 1 5 
Lactas argenti. 


actate of arſenic. 
Laclas arſenicalis. 


actate of barytes. 

Ladlas baryticus. 

tate of biſmuth. 

Lactas biſmuthi. | : ; | 
actate of lime. . 
Lactas calcareus. 


iCtate of cobalt. 
Laftas cobalti. 


attate of copper. | 

Lattas cupri. es | ; 
Rate of tin. 

Lacta: flanni. : 

Rate of iron. 

Latas ferri. 


Cate of magneſia. 
| Latas magne/iz. 


actate of manganefe. 
Lacta: mag neſti. 


late of mercury. | e . 
Lattas hydrargyri. | 


hate of molybdena. 
Latias molybdent. 


tate of nickel. 
Lacta niccoli. : : 


Hate of gold. | - 


attas auri. 


7 8 * 
5 — — — . — : 
> - Aon 3 — —— - 
— — * * * pe L — * 0 
— —. A — — _ 
K — 7 = 2 Pp = - v 
* 1 * mn 2 ems 4 
— 
Ss. 8 — ,0 1 


"ob m—— a 
a <td Ig; 


——ᷣ— 2 —— 
—— — — — — * 


— 


You, III. 3 D 


4 on 8 SEO ISS 


— 
—— — Dy 
C 0 — AD. S "7 _ — 
* 5 ad gu IN * 3 * Ta — T _ 
_2 — * r = pa — 7 A n * * 
” 6 — an —— 1 6 L — — . - 
* . my 1 — — 2 — w 
8 .* * - Ae 
I *% = — * a» yl * 
— 3 — F- £ as bg WY * 1 
an 
* 


S 2 — 1 
2 112 

. = DE SIR X 

4 8 3 
A - 


\ 
— A 
r . 
5 1 
— ñT— 7 —k— 


1 4 [ 
- 87 
, 74 : 
q = 
l 19 FT 
14 7 * 
1 
1 4 
© 7 N 
ö þ 
[1 17 
x : 
1 
{ 4 
L 5 
1 
7 i £ 
. 
\ 
1 
_ : 
; 


4's — 8 — — ä —— 
* — + We 7 . — — — — — ; — W 8 Se —_ 
— — — 1 FFC * r * r — — "1 a — — Eonar — - - 
- — ng OT - 8 0 8 at © yy a 8 
on A - - of * 5 . „ Ne e e ” 
. er — * nn * 2357 ©S. 3 , he * OY; 2s R a * qt n $a > +, Sat 25 ys dh 6 
- « <P. $7.9 I Iv / - N 5 5 * 0 Y ray vs *%. 3 - 
\ ng ** >= $ p 1 * "x Pa * * r * a — 1 A 7 * * * * 
e <p ADS * 12 - q | ** 2 TR, N * . _— nts AR, — 2 - 2 cr 
— ————— - > . 4 —— 0 . wt 8 33 0 N . „ oz — — * n : p . = : 
- > 008 * 222 1 Pal dS * . 4 « Ne Xn... " > p , Rs 0 dg 2 2 GRASS — 
2 2 d N a ö — ä . —— — * — >= -_ — 
_ D * * * 
5 2 os 1 — 
— p 


0 5 Dictionary for the 


Nzw Names: 


Lactate of platina. 
Lactas platini. 


Lactate of lead. 
Lattas plumbi. 


Lactate of potaſh. 
Lattas potaſſe. 


Lactate of ſoda. 
Ladas ſodæ. 


Lactate of tungſten. 
Lactas tunſteni. 


Lactate of zinc. 
Lacta zinci. 


Lead. 
Plumbums. 


Eight. 


Lithiate. 
Lithias, tis. ſ. m. 


Lithiate of alumina. 
Lithias aluminoſus. 
Lithiate of ammoniac. 

Lithias ammoaniacalis. 


Lithiate of antimony. 
Lithias ſtibii. 

Lithiate of ſilver. 

 Lithias argenti. 


Lithiate of arſenic. 
Lithias arſenicalis. 


Lithiate of barytes. 
LCitbias baryticus. 


Lithiate of biſmuth. 
Lithias biſmuthi. 

Lithiate of lime. 

Lithias calcareus. 


L 


Lead. 


Saturn. 
Light. 


Salts formed by the union of 
the lithic acid, or ſtone in the 
bladder, with different baſes. 

Thefe ſalts are not compre- 
hended in the ancient Nomet- 
clature, being unknown befor 
cheele. 


OLD Naus. 


Lithiate 
Lithia 
Lithiate 
Lithia 
Lithiate 

Lithia. 
Lithiate 

Lithia 
Lithiate 

Lithias 
Lithiate | 

Lithias 
Lithiate 

Lithias 
Lithiate « 
Lithias 
Lithiate « 
Lithias 
Lithiate « 
Lithia- 
Lithiate c 
Lithias 
Withiate © 
Lithias 
Lithiate o 
Lithias ] 
Lithiate © 
Lithias ; 
Lithiate of 
Lithias 1 


Lithiate of 
Lithias 2 


New N avs. 


Lithiate of cobalt. 
Lithias cobalti. 
Lithiate of copper. 
Lithias cupri. 
Lithiate of tin. 
Lithias flanni. 
Lithiate of iron. 
Lithias ferri. 
lithiate of magneſia. 
Lithias magneſiæ. 


Lithias magne/tt. ' 
Lithiate of mercury. 
Lithias hydrargyri. 
Lithiate of molybdena: 
Lithias molybdeni. 


Lithiate of nickel. 
Lithias niccoli. 


4 
n O 


the 


8. 
pre- Lichiate of gold. 
nen- Lithias auri. 
or ithiate of platina. 
Lithias platini. 
Withiate of lead. 
Lithias plumbi. 


Lithiate of potaſh. 
Lithias potaſſe. 


Lithiate of ſoda. 
Litlias fode. 

athiate of tungſten, 

Lithias tunſteni. 


Lithiate of zinc. 
[ithias ⁊inci. 


24 7 : FS. > 
a's 65:4 o (ths F Ht. 


New Chemical Nomenclatiire; 


ithiate of manganeſe. 


_ 


* OLD Nawss. 


N 
C. Salt formed by the union ot 
| the malic acid, or acid of ap- 
| ples, with different bales. 
This genus of falt has not 
yet obtained a name in the old 
{ Nomenclature. 
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New Nauzs. 


Malate of alumina. 
Malas aluminoſus. 


Malate of ammoniac. 
Malas ammthiacalis. 


Malate of antimony. 
Malas ftibii. 
Malate of ſilver. 
Malat argenti. 
Malate of arſenic. 
Malas arſenicalis. 


Malate of barytes. 
Malas baryticas. 


Malate of biſmuth. 
Malas biſimuthi. 


Malate of lime. 
Malas calcareus. 


Malate of cobalt. 


Malas cobalti. 


Malate of copper. 
Malas cupri. 

Malate of tin. 
Malas ſtanni. 


Malate of iron. 
Malas ferri. 


Malate of magneſia. 
Malas mag neſiæ. 


Malate of — 


Malas magneſti. 


Malate of mercury. 
Malas hydrargyri. 
Malate of molybdena. 
Mala molybdeni. 5 
Malate of nickel. 
Malas niccoli. 

Malate of gold. 


Malas auri. 


Malate of platina. 
Malas platini. 


M 


Orp Nauss. 


Malate 
Mala 


Malate 
Mala 


Malate 
Mala 


Malate 
Mala 


Malate 
Mala. 


Mangan 
Magn 


Mercur) 


Hydr- 


Molybd⸗ 
Malyb, 


Molybda 
Molybd 
Molybda 
Molybd 
Molybda 
Mobb 
Molybda! 
M olybd, 
Molybdat 
Mhh bd. 
Molybdat 
Moly bd 
Molybdat 
Molybda 
Molybdat 
Moalrbda 
Molybdat 
Molybda 
Molybdat. 
Mahlda 


Ne Chemical Nomenclature. 53 
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Malate of lead. 
Malas plumbi. 


Malate of potaſh. 
Malas potaſſe. 


Malate of ſoda. 
Malas ſodæ. 


Malate of tungſten, 
Malas tunſteni. 


Malate of zinc. 
Malas zinci. 


Manganeſe. } 5 
Magnefum: Regulus of manganeſe 
Mercury. | | Mercury. 

Hydrargyrum. Quicſſilver. : : 


Salt formed by the union of 


Molybdate = | ILY acid with different 


Molybdas, tis, f. m. 


we 


This genus of ſalts had no 
name in the old Nomenclature. 
| Molybdate of alumina, 

Molybdas aluminoſus. . 
Molybdate of ammoniac, 
Molybdas ammoniacalis. 
© ivy of antimony. 
alybdas ftibit, 
Molybdate of ſilver. 
Molybdas argenti. 
Molybdate of arſenic. 

Molybaas arſenicalis. 
Molybdate of barytes. 

Malhbdas baryticus. 
Molybdate of biſmuth. 

Molybaas biſmuthz. 
Molybdate of lime. 

Molybdas calcareus. 
Molybdate of cobalt, 

Molybdas cobalti. 

Molybdate of copper. 

Mahbdas cupri. 
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' Naw Nats. M Orp Namzs. 
Molybdate of tin. 

Molybdas ſianni. 
Molybdate of iron. 

Motybaas ferri. 


Molybdate of magneſia. 
Moly b da e 


Muriat 


Mu. 


Muriat 
Mut 


Muriat 
Mut 


luriate 
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. Molybdate of mangancſc. 


Molybdas magnueſti. 


Molybdas hydrargyri. 
Molybdate of nickel. 
Molybdas niccoli. 
Molybdate of gold. 
Meolybaas auri. 
Molybdate of platina. 
Mah bdas platini. 
| Molybdate of lead. 
| | | Nchldas plumbi. 
Molybdate of potaſh. 
= Meolbdas potaſje. 
Tolybdate of ſoda. 
iiolybaas ſodæ. 
. J *'olvbdate of tungſten. 
| RBialybdas tunſieni, 
| NMolybdate of zinc. 
Malſybdas ziuci. 
: Molybdena. 
Mucus. 
NMuriate. 
Murias, tis. ſ. m. 
Muriate of alumina. 
Murias aluminoſus, 
| Muriate of ammoniac. 
| Murias ammoniacalis, 


WS Muriate of antimony. 
| Murias ſtibii. 
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Molybdate of mercury. 


Muri. 
Muriat 
Mur 
Muriat 
Mur 


Muriatt 
mutl 


Murid 


Muriate 


Mur 


Muriate 
Mur. 
Muriate 
Muri 
Muriate 
niaca 

N. 

> aj 
Muriate 
N. uri. 
Muriate 
Muri. 
Muriate, 
Muri, 
Muriate, 
Muri, 


Regulus of molybdena. 
A{uciln ge. 
Salt formed by the union oft 

| muriatic acid with different bales 

Marine alum. 

Argillaceous marine ſalt. 

Sal ammoniac. 

Salmiac. 


Muriate of antimony. 


Muriate- 


Muri, 


8 Was 
1 
| - 17 
Neo Chemical Nomenclature. 55 TN 
a e 
New NAMES. M Oro Nants. 16 | 
ee 
1 
Moriate, fuming, of antimony. Butter of anthihy i f 
« Murias ſtibii fumans. yr 1 
Muriate of ſilver. Corneous ſilver. I 
Murias argenti. Cor neous lund. BREA 
Muriate of arſenic. +148 
Murias arſenicalis. 1 
luriate, ſublimated, of arſenic. Butter of at ſenic. NN 
Murias arſenicalis ſublimatus. WINK. 
uriate of barytes. : 114} 
* e dee Barotic marine ſalt,” mart 
Muriate of biſmuth. : 3 11 
Murias biſmuthi. 5 Fe 4 
Muriate, ſublimated, of biſ- | 1 1 
muth. Butter of biſmuth. | | | [ 
Murias biſmuth 3 14 ; 
Muriate of lime Mother water of marine ſalt. mY 
: Calcareous marine ſalt. 10 11 
Murias calcareus. | 1 
Fixed ſal ammoniac. 1 
5 | R1'y 
Muriate of cobalt . W 
ang {ik of /ympathy. e 
Murias cobulti. ä Vina; | i is, 
Muriate of copper. i 1 t 
8 _ * Muriate of copper. 17 
. 1474 
Muriate, ſublimated ammo- | Wh 
niacal, of copper. 0 5 1 
; x ; upreous ammoniacal flowers. © W 
Urias cupri ammonia= | 7 i K 
calis ſublimatus. 4 
Muriate of tin 17 
a 22 C Salt of Fupzter. $710 
Murias ſtanni. | f Fuß | . 
Muriate, concrete, of tin. Solid butter of tin of M. Baume. | Ky i 
Murias flanni concretus. Corneous tin, # 104 
Muriate, f 114 
„fuming, of tin. 3 5 155 
Murias flanni fumans. Fuming liquor of Libavius, 17 
| 1 
Muriate, ſublimated, of tin. Butter of tin 1 
| Murias flanni ſublimatus, ; 1 
Muriater of iron. | 7T Muriate of iron. 1.2 
Murias ferri. Marine ſalt of iron. 14 
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Orp NAMEs. 


Nen Nauzs. M 


Muriate, ſublimated ammo- 
niacal, of iron. 


755 Martial ammoniacal flower. 
Murias ferri 3 5 Flower; 


calis ſublimatus. 
Muriate of magneſia. 2 ſalt with a baſe of mt: 
M:. urias magneſiæ. neſia. 


Muriate of manganeſe. 
Murias magneſit. 


Muriate, corroſive, ofmercury. 2 Corrofve fublimare. 
Murias hydrargyri correſivus. 


| } Muriate of manganeſe. 


Muriate, ſweet, of mercury 
Murias hydrargyri dulcis. .) Swweer. ſublimate. 


Muriate, ſweet ſublimated, 
of mercury. 


Aquila alba. 
Murias hydrargyri ; ſublimatus. N 


Muriate of mercury and am- 
moniac. 
Murias hydrargyri et am- 


moniacalis. 


Muriate of mercury by pre- | Salt of wiſdom. 


cipitation. 5 nas 7 
Muriashydrargyri præcipitatus. Wiite precipitated muriat: 


Muriate of molybdena. 
Murias molybdeni. 


Muriate of nickel. 
Murias niccoli. 


. 


Muriate of gold. Muriate of gold. 

Murias auri. Regaline ali of gold. 
Muriate of platina. Muriate of platina. 

Murias platini. Regaline [alt of platina. 
Muriate of lead. Corneous lead. 

Murias plumbi. Muriate of lead. | 
Muriate of notaſh. 1 80 | 
| urig, AS "7 J Febrifuge alt of | Syluius. 
Muriate of ſoda. [ 

Murias ſode. q Marine ſalt. 


| Muriate 
Muri 


Muriate 


Muri 


Muriate 
Muri 


Muriate 
Muri 


Muriate 


Muriate 
M uri, 
Muriate 
M uri, 


Nitrate. 
Nitra. 


Nitrate e 
Nitra. 


Nitrate e 
Nitras 


Nitrate c 
Nitras 


Nitrate c 
Nuras 


Nitrate, 
Nitras 

Nitrate © 
itras 


New Chemical Nomenclature. 


New Nas. M Orp Nauzs. 


Muriate, foſſil, of ſoda. | 
Murias fode foſfilis. | Sal g pd 

Muriate of tungſten. 
Murias tunſleni. 

Muriate of zinc. Marine ſalt of zinc. 
Murias zinci. TMuriate of zinc. 


Muriate, ſublimated, of _ : 
Murias zinci ſublimatur. Butte f inc: 


New combinations of the 
oxigenated muriatic acid with 
potaſh and ſoda, diſcovered by 

LM. Berthollet. 


Muriate, oxigenated, of potaſh. 14 
Murias oxigenatus potaſſe. | Vil 
| ty 


Muriates, oxigenated. 


Muriate, oxigenated, of ſoda. 
Murias oxigenatus ſodæ. 


[ 
N | 163 
| 11 
5 1 
6 Salts formed by the combin- 1 4 
Nitrate. „ > . . n 1 * { 
Eons ation of the nitric acid with 7100 
n J. m. 5 Well: 
fl. f different baſes. 6 9 
Nitrate of alumina. Nitrous alum. iP 
Nitras alumineſus. Argillaceous nitre. 
Nitrate of ammoniac. Ammoniacal nitrous fall, 
Miras ammonaacalis. Ammoniacal nitre. 


Nitrate of antimgny. 


Nitras ſtibii. 
Nitrate of ſilver. 88 
Nitras argenti. 5 Cryſtals of the moon. 


Nitrate, melted, of ſilver. 
„ N Infernal lune 


Nitrate of arſenic. Nitre of arſenic 


itras arſenicalis, 
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| | New Namuzs. N Orp Names, 

Þ if | Nitrate of barytes. I Nitre of ponderous earth, Nitrate 
0 Nitras baryticus. _ CBarotic nitre. Nitr 
— Nitrate of biſmuth. 5 
1 Nitras biſmutbhi. Nitre of biſmuth. | og 
2: 1 : . . | 
Fl Nitrate of lime. Calcarecus nitre. | 
1 Nitras calcareus. Mother water of nitre. _ 
EH : | liar 
hp b 1 Nitrate of cobalt. Nit re F cobalt 
| {18 NMitras cobalti. . 

„ Nitrate of copper. 5 

. . . 1 5 A. 
1 Nitras cupri. Mr of nf Re Nitrite. 
bY | Nitrate of tin. Nitre of tin. FR 
„ Nitras ſtanni. Stanno-mirous ſalt. 

[ i 4 — . 5 ws . 

1 Nitrate of iron. ¶Nitre of iron. 

1 ; . . . . a 
#1 j Nitras ferri. Martial nitre. itrite « 
TIS : . Nitri 
1 Nitrate of magneſia. Nitre of magneſia. 2 
| | j | | Nitras magnehe. Magngſian nitre. 3 
1 ; tris 
i i 1 Nitrate of manganeſe. Nitre of manganeſe . 
BY | . Niutras magneſtt. 8 15 3 
3 5 „ tris 
1 Nitrate of mercury. Mercurial nitre. = 
Bt | trite o 


Nitras hydrargyri. : . Nitre of mercury. 


LIK * 


| | : Nitric 
Nitrate of mercury in a ſtate 


of ſolution. + Mercurial water. mite o 


Nitris | 


a RR "TG 


| 
{ ft Nitras hydrargyri ſolutus. 1 
1 : | "aq 
"mY Nitrate of molybdena. | Witris 
: 1 Nitras molybdleni. IX 
1 v8 | c 3 1 | | mite 01 
+ . I 1 o . 5 7 
| 1 N . Nitre of nickel. | Nitris l 
1 Nitras niccoli. "= 
' WK | trite of 
| | . | Nitrate of gold. Nitris c 
4 Nitras auri. — ite of 
15 [| Nitrate of platina. | Witris c. 
Sl | Nitras platini. | trite of 
. a hes tri 
' N | Nitrate of lead. Nitre of lead. bp 4 
1 Nitras plumbi. I Saturnine nitre. 5 of 
FRB : | 5 EE ttris / 
160 4 Nitrate of potaſh, or nitre. Nitre. / 
1 


— 
* re 50 


Nit ras potaſſa, vel nitrum. | Saltpetre. | 
| 2 That 18 
nit rates 


— Oh I — — — Woe - — — 


New Chemical Nomenclature. 59 


New Nanmss. 


Nitrate of ſoda. 
Nitras ſodæ. 


Nitrate of tungſten. 
Nitras tunſteni. 


Nitrate of zinc. 
Nitras zinct. 


Nitrite. 
Nitris, tis. ſ. m. 


itrite of alumina. 
Mtris aluminoſus. 


Nitrit ſtibii. 
trite of ſilver. 
Nitris argenti. 
litrite of arſenic. 
Nitris arſenicalis, 


trite of barytes. 
NMitris baryticus. 
trite of biſmuth. 
Nitris biſmuthi. 


litrite of lime. 
Nitris calcareus. 


trite of cobalt. 
Nitris cobalti. 


litrite of copper. 
Nitris cupri. 


Itrite of tin. 
Nitris Sanni. 


nit rates. 


itrite of ammoniac. 
Nitris ammoniacalis. 


trite of antimony. 


N | OLD Nauxs. 


Cubic nitre. 
Rbomboidal nitre. 


} Nitre of zinc. 


Salt formed by the combina». 


tion of the nitrout * acid with 
different baſes, - 

This genus of ſalts had no 
name in the old Nomenclature, 
being unknown before the late 
diſcoveries. 


That is, with ſpirit of nitre TE. leſs oxigene than nit ric acid, which 
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New Nauss. 


Nitrite of iron. 
 Nitris ferri. 


Nitrite of magneſia. 


Nitris magngſiæ. 


Dictionary for the 


N 


Nitrite of __—_ 


Nitris magneſii. 
Nitrite of mercury. 
Nitris hydrargyri. 


Nitrite of molybdena. 


Mitri molybdeni. 
Nitrite of nickel. 
VPitris niccoli. 
Nitrite of gold. 
Nitris auri. 
Nitrite of platina. 
Nitris platini. 
Nitrite of lead. 
Nitris plumbi. 
Nitrite of potaſh, 
Nitrit potaſſe. 


Nitrite of ſoda. 
Nitris ſodæ. 


Nitrite of tungſten, 


Nitris tunſteni. 


Nitrite of zinc. 
Vitris zinci. 


Oils, empyreumatic. 
Olea empyreumatica. 


Oils, fixed. 
Olea IIXT. 


Oi's, volatile. 


(lea volatilia. 


— 19> rr. a Ie BB — nre s s 


0 


Fat oils. 
Sweet oils. 


Oils obtained by expreſſion. 
Eſſential oils. 


£ fences. 


Orp Nauzs. 


Empgreumatic oils, 


Nxalate. 
Oxalas 


alate, a 
Oxalas 
Dralate, 
Oxalas 


Dralate, 
Oxalas 


NVYalate « 
O0xalas 


Dxalate « 
0xalas 


Dxalate « 
Oxalas 


Dralate « 
Oxalas 


Dxalate « 
Oxalas 


Vxalate « 
Oxalas 


Dxalate « 
Oxalas 


Uxalate « 
Cxalas 


Uxalate « 
Oxalas 


Uxalate « 
OUxalas 


Utalate « 

Oxalas 
Uxalate « 
Uralas 


Uralate 
ralas 


New Chemical Nomenclature. 


New Nantes. N Orp Nantes. 


Salt formed by the combin- 
atian of the oxalic acid with 
Dralate. different baſes. 

Oxalat, tis. fe m. Scarce any of the ſalts of this 
| genus had a name in the old 
Nomenclature. 


late, acidulous, of ammoniac. 
Oxalas acidulus ammoniacalis. 


Dralate, acidulous, of potaſh. 
Oxalas acidulus potaſſe. Saif of forrel of commerce. 


Dralate, acidulous, of ſoda. 
Oxalas acidulus ſodæ. 


Dralate of alumina. 
Oxalas alumi noſus. 


Dralate of ammoniac. 
0xalas ammoniacali Fe 


Dxalate of antimony. 
Oxalas ſtibii. 


Dralate of filver. 
Oxalas argenti. 


Dralate of arſenic. 
0xalas arſenicalis, 


Lralate of barytes. 
Oxalas baryticus. 


Vxalate of biſmuth. 
Oxalas biſmuthi. 


Vxalate of lime. 
Oxalas calcaræus. 


Dralate of cobalt. 
Oxalas cobalti. 


Uxalate of copper. 
Vxalas cupri. 


Dralate of tin. 
Oxalas Hanni. 


VUxalate of iron. 
Uxalas ferri. 


Vralate of magne ſia. 
Nala mag neſiæ. 
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Naw Name. 


Oxalate of manganeſe. 
Oxalas magneſite 


Oxalate of mercury. 
Oxalas hydrargyri. 


Oxalate of molybdena. 
Oxalas malybdent. 


Oxalate of nickel. 
Oxalas niccoli. © . 


Oxalate of gold. 


Oxalas aurt. 


Oxalate of platina. 
Oxalas platini. 


Oxalate of lead. 
Oxalas plumb. 


Oxalate of potaſn. 
Oxalas potaſſe. 


Oxalate of ſoda. 
Oxalas ſodæ. 


Oxalate of tungſten. 
Oxalas tunftent. 


Oxalate of zinc. 
Oxalas zinci. 


Oxide, arſenical, of potaſh. 
Oxidum arſenicale potaſſo. 

Oxide, white, of arſenic. 
Oxidum arſenici album. 

Oxide of antimony, BY THE MU- 
RIATIC AND NITRIC ACIDS. 


Oxidum f tibii acidis muria- 


rico et nitrico confectum. 


Oxide of antimony, white, by 
nitre. 


Oxidum flibi: album niir 
confectum. 


Oxide, white ſublimated, of an- 


— 


timony. | 
Oxidum ſlibii album ſublima- 


_ tum. 


O Otn Nauts. 


ride C 
riatic 


OUS, ( 


al 
ride, ri 
timon) 
Oxi 


I 


Wide, vi 
antimo 
Oxiq 
vn 
| ide, br. 
Liver of arſenic. ated, 0 
| Oxidl 
White arſenic. TT 
Lime of arſenic. 


vide, wl 
ſenic. 
Oxid. 
ma; 
ude, ye 
arſenic, 
Oxidu 
lute 
ide, red 
ſenic. 
Oxidu 


rubs 


Mineral bezoar. 


Diaphoretic antimony. 
Ceruſe of antimony. ' 
Materia perlata of Kerkringit 


Snow of antimony. 
Flowers of antimony. 
Silver flowers of regulus of a 


timony, : 


New Chemical Nomenclature, 63 


N NAMES. Oo Orp Nanes. 
ride of antimony, bs the mu- | 
riatic acid. 
Oxidum flibit acido Powder of A garoth. 
confectum. 
ride, ſulphurated, of anti- 


mony. 


O.:dim fribii ſulphuratum. | | 
dxide, ſulphurated oy 


Liver of antimony. 


ous, of antimony. 
Oxidum flibit ſulphuratum Saffron of metals. 


ſemi-vitreum. 


ride, orange - coloured 15 


Gilded ſulpbur of antimony. 11-9 


phurated, of antimony: | 
Oxidum flibit ſulphuratum 


aurantiiacum, 


ide, red ſulphurated, of 5 


pony: 
Oxidum fiibit  ſulphuratum 


rubrum. 


FW:ide, vitreous ſulphurated, o | 


Kermes mineral. 


3 CL. 8 "> 
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antim ony. 
Oxidum ſtibii ſulpburatum 


vitreum. 


TY brown vitreous ſulphur- 


Glaſs of antimony. 


ated, of antimony. 
55 ſtibii ſulphuratum 


vitreum fuſcum. 


ride, white ſublimated, of ar- [ 


Rubine of antimony. 


ſenic. 
Oxidum arſenici album ſubli- 
matum. 


ide, yellow ſulphurated, | of} . 
arſenic, [ Orpiment. - 


Flowers of arſenic. 


Oxidum arſenici ſulphuratum 
ingith luteum. 
ide, red ſulphurated, of ar- 
ſenic. 
Oxidum arſenic ſulphuratum 
rubrum, 


Red arſenic. 
Realgar, or realgal. 


of at 


64 


Nen Namzs. 


the nitric acyl: 


nitrico confectum. 


lex, or zaffre. 


Alice. 


Oxide, vitreous, of cobalt. 
Oxidum cobalti vitreum. 


Oxide, green, of copper. 
Oxidum cupri viride. 
Oxide, grey, of tin. 


Oxidum ſtanni cinereum. 


Oxide, ſublimated, of tin. 
Oxidum flanni ſublimatum. 


Oxides of iron. 


Ozida ferri. - --* 


Oxide, brown, of iron. 
Oxidum ferri fuſcum. 


Oxide, yellow, of iron. 
Oxidum ferri luteum. 


Oxide, black, of i iron. 
Oxidum ferri nigrum. 


Oxide, red, of iron. 
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1 Oxidum ferri rubrum. 

141 i} ff : 

Wi! Oxide, white, of manganeſe. 
it Oxidum magneſii album. 
1 Oxide, black, of manganeſe. 
. Oxidum mag neſii nigrum. 


—— 


the nitric acid. 


b r 
£ Ru 1 * 
* 
Ga; 
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Dictionary for the 
O Orp Nanes, 

Oxide, white, of biſmuth, 570 
Oxidum biſmuthi album acids 


Oxide, ſublimated, of biſmuth. 
Oxidum biſmuthi 'ſublimatum. 


Oxide, grey, of cobalt with ſi- 


Oxidum cobalti cinereum cum 


Oxide, yellow, of mercury, by 


Oxidum hydrargyri luteum 
acido nitrico confectum. 


Dade, 
Magiftery of biſmuth. the f 
White oa Ox 
* Dxide, 
5 awers I, bifinuch, Dd 
, ride, 1 
| , mtric 
Zaffre. 7 
at 
Azure. )xide, 1 
Smale. Oxidur 
1 Verdigriſe. Hts 
Ruft of copper. ride, 
5 mercu 
Putty of tin. Oxic 
ra. 
Flowers of tin. : ride, re 
I cury. 
[ Saffrons of Mars. Oxid: 
| rat 
[ Aſtringent ſaffron of Mari. Wy 8 
| Ochre. | ide of 
} TN + aden, 
E tides of 
[ Martial Ethiops. Oxide pl 
[ Colcothar. kide, wh 
5 . cetous a 
White calx of manganeſe. pere 
Black magneſia. de, ſen 
Glaſs-maker*s ſoap. or litharg 
Stone of Perigueux, Oxidu 
ide, yellc 
ED f Oxidum 7 
Nitrous turbith. 
de, red, 
Deidum 1 P. 


Vol. III 


New Chemical Nomenclature. 
New Names, O Orp NAuks. 


aide, yellow, of niercury by 2 
the ſulphuric acid. | Mineral turbith. 
Oxidum hydrargyri luteum { Yellow precipitites 
acido ſulphurico confectum. | 
ride, blackith, of mercury. a 
Oxidum hydrareyri nigrum. Erbicps per ſe. 
ride, red, of mercury by the} 
nitric acid. 
Oxidum hydrargyri rubrum 


acido nitrico confectum. 

ride, red, of mercury by fire.) 

Oxidum hydrargyri rubrum per & Precipitate per ſe: 
igneni. | 

ride, black ſulphurated, of 


Red precipitate, 


mercury. 8 ; 
Oxidum hydrargyri fu Ihu- , Mineral ethiops. 
ratum nigrum. f 
ride, red ſulphurated, of mer- 
# Cinnabar. 


Oxidum Bydrargyri ſulphu- 
ratum rubrum. 


ide, ammoniacal, of gold. [ Fulminating geld. 


Oxidum auri ammionlacale. 


ide of gold by tin. Precipitate of gold by tin. 
Oxidum auri per flannum. Purple of Ca. US. 


far.. 


tides of lead. 7. 
Oxida plumbi. Lime of lead. 
kide, white, of lead by the a- 

cetous acid. White of leads 


Oxidum plumbi album per a= 
cidum acetoſum. 


ide, ſemi-vitreous, of lead, 
er litharge, C Litharge. 


ey 


Oxidum plumbi ſemi-vitreum. - 
de, yellow, of lead. 
Oxidum Slumbs luteum. þ Maſfcet 


ide, red, of lead, or minium. 
Uxidum vans . Minium. 


Vol. III. 
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Oxide, ſublimated, of zinc. 
Oxidum ⁊inci F jublimatum. 


Oxides, metallic. 
Oxida metallica. 


Oxygene. 


Oxygenium. 


Phoſphate. 
Pheoſphas, tis. fe ii. 


Phoſphate of alumina. 

' ' Phoſphas aluminoſus. 
Phoſphate of ammoniac. 
Pheſphas GMIOMIGcaNS. - 


Phoſphate of antimory. 
Phoſphas tibi. 


Phoſphate of ſilver. 
 Phoſphas argenti. 
Phoſphate of arſenic. 

Phoſphas arſenicalis. 
Phoſphate of barytes. 
Phoſphas baryiicus. 


Phoſphate of biſmuth, 
Phoſphas biſmuthi. 
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lime. 


Phoſphas 72 Rab 


Oxides, metallic ſublimated. 
Oxida metallica ſublimata. 
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OLD Is 


Philoſophic wool. - 
Philofophic cotton. 


Flowers of zinc. 


_Pompholyx. 
[ Metallic calces. 


[ M, erallic flowers. 


Oxygene. 

25 of vital air. 
Acidifying principle. 
Empyreal air. 
Principium ſorbile. 


* 


Salt formed by the uniond 
the phoſphoric acid with df 


ferent baſes. 


Phoſphoric ammoniac. 


Ammoniacal phoſphate. 


Phoſphate, e or of Earth of bones. 


Calcareous phoſphate. 
Animal earth. 


oſphat 
Phoſpb 
olphat 
Phoſph, 
oſphat 
Pboſpb. 


Woſphatc 
Pop 


oſphate 
Phoſph: 


olphate 
Phoſpha 
loſphate 
Phoſpha 
loſphate 
Pboſpha. 
oſphate 
Phoſpha, 


olphate 
"hoſphas 


phate 
"hoſphas 


pſphate 
"boſphas 
pſphate 
Fhſphas 
Piphate 
Pbopbas 
Plphate « 
| lac. 

P 22 
calts, 


phate, 


dda, 


F 570% hu. 


New NanEts. 


oſphate of cobalt. 
Phoſphas cobalti. 
boſphate of copper. 
Phoſphas cupri. 
bolphate of tin. 
Pboſpbas ſtanni. 


Woſphate of iron. 
Phoſphas forri. 


olphate of magneſia. 
Phoſphas mag nęſiæ. 


oſphate of manganeſe. 
Phoſphas mag ngſſi. 
lolphate of mercury. 
Phoſphas hydrargyri. 
oſphate of molybdena. 
Phoſphas molybdeni. 


oſphate of nickel. 
Phoſphas niccoli. 
olphate of gold. 
hoſphas auri. 
phate of platina. 
hphas plating. 
plphate of lead. 
boſphas plumbi. 
pſphate of potaſh. 
g oha potaſſe. 
phate of ſoda. 
Fhophas fade. 


phate of ſoda and ammo- 
lac, 


Phoſphas ſodæ et ammonia- 
calis, 


Pte, ſuperſaturated, o 
a. 


f 


| | Sal admirabile perlatum. 
Phoſphus Juperſaturatus ſode. ) 


3H 2 


| New Chemical Nomenclature. 


P Orp Nantes, 


25 yderite. | 
4 Iron of water. , 
C Ore of iron from marſhes, 


| [ Phoſphate of magneſia. 


: Roſe precipitate of lemery. 


Native ſalt of urine. 
Fuſible falts of urine. 
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Phoſphate of tungſten. 
- Phoſphas tunſtent. 
Phoſphate of zinc. 
Phoſphas zinci. 


Phoſphite. 4 
Phoſphis, itis. fe m. 


Phoſphite of alumina. 
 Phoſþhis aluininoſus. 


Phoſphite of ammoniac. 


. Phoſþhis ammoniacalis. 


Phoſphite of antimony. 


Fheſphis ſtibii. 
Phoſphite of ſilver. 
 Phoſphis argenti. 
Phoſphite of arſenic. 

Pheſphis arſenicalis. 


Phoſphite of barytes. 
Phoſphis baryticus. 


_ Phoſphite of biſmuth. 
Phoſphis biſmuthi. 


Phoſphite of lime. 
 Phoſphis calcareus. 
Phoſphite of cobalt. 
Phoſphir cobalti. 
Phoſphite of copper. 
Phoſphis cupri. 

Phoſphite of tin. 
Phoſphis anni. 

Phoſphite, of iron. 
Phoſphis ferri. 

Phoſphite of magneſia. 
Phoſphis magneſie. 


Phoſphite of manganeſe. 


Phoſphzs magnefi. 
Phoſphite of mercury. 
Pheſphis hydrargyri. 


Didtionary for the 


OLD Names, 


- Salt formed by the uniong 
the phoſphorous acid withd 
ferent baſes. 


Phoſphs 


nolphur 
Phoſphor 


oſphure 
Pheſphor 


0-lignit 
Fgro- lig. 


ro- lignite 
Here. lgni 
0-lignite 
Hr Uni. 


New Chemical Nemenclature. 


New NAMES. P Orp Namnss, Uh 


pboſphite of molybdena. 
Phoſphis molybdent. 
Pofſphite of nickel. | | | ) 
Phoſphis niccoli. ; 
Phoſphite of gold. 
Phoſpbis auri. | | 
hoſphite of platina. c | . 1 
Phoſphis plati ni. WA 
hoſphite of lead. . [| | 
Phoſpbis plumbi. | I 
hoſphite of potaſh. _ | | jt 
Phoſphis potaſſe. | 
| 
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Union. ö 
with d 


n 


boſphite of ſoda. | i 
Phoſphis fodr. | ty | | 
boſphite of tungſten. 1 a — 14 
Phoſphis tunſteni. 35 
olphite of zinc. 

Phoſphis zinct. 8 85 

of horus. ; | * 

p a © Eo [ Pheſphorus of Kunckel, 

boſphure. Combination of non-oxigenated | 
Phoſphoretum. —© phoſphorus with different baſes. 
bolphure of copper. 
Phoſphoretum cupri. 


Syderum of Bergman. . 


oſphure of iron. 
N Syderotete of M. de Morveau. 
Pheſphoretam ferri. ae 5 75 5 


[ Salt formed by the union of 

Ea the pyro-ligneous acid with dit- 

le u „„ 

. | Theſe falts had no name in 
the old Nomenclature. 


$'0-lipnite of alumina, 
Pyro-lignis aluminoſus. 


0-lignite of ammoniac. 
J ro: lignis ammoniacalis. 
3E3 . 


} 
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Pyro-lignite of antimony. 
Pyro-lignis ſlibii. ; 

Pyro-lignite of filver. 

 Pyro-lignis argenti. 

Pyro-lignite of arſenic. 
Pyro-lignis arſenicalis. 

Pyro-lignite of barytes. 
Pyro-lignis baryticus. 


Pyro-lignite of biſmuth. 


Fyro- lignis biſmuthj. 
Pyro-lignite of lime. 
Pyro-lignis calcareus. 
Pyro-lignite of cobalt. 
gro. lignis cobalti, 
Pyro-lignite of copper. 

Pyro-lignis cupri. : 
Pyro-lignite of tin. 
 Pyro-lignis flanni 


Pyro-lignite of iron. 


Pyro-lignis ferri. 
Pyro-lignite of magneſia. 
Pyro-lignis Ss 9 5 
Pyro-lignite of manganeſe. 
Fyro-lignis mag neſti. 
Pyro-lignite of mercury. 
Hyro- lignis bydrargyri. 
Pyro-lignite of molybdena. 
 Pyro-lignis molybdeni. 
Pyro-lignite of nickel. 
Pyro-lignis niccoli. 
Pyro-lignite of gold. 
Pyro-lignts auri. 
Pyro-lignite of platina. 
Pyro-lignis platini. 
Pyro-lignite of lead. 
Pryro: lignis plumbi. 
Pyro-lignite of potaſh. 
© . Pyro-lignis potaſſe. 


Dictionary for the 


x 


OLD Nanys. 


Neo Chemical Nomenclature... 


New Nauss. 1 Orp Nantes. 


Prro-lignite of ſoda, 
Pyro-lignis ſodæ. 

Pyro-lignite of tungſten. 
Pyro-lignis tunſtent. # 
Pyro-lignite of zinc. | 

| Pyro-lignis 241ct. 


Pyro-mucites. different baſes. 


{ Nomenclature. 
Pyro-mucite of alumina. 
Pyro-mucis aluminoſus. 


Pyro-mucite of ammoniac. 
Pyro-mucis ammoniacalis. 


Pyro-mucite of antimony. 
Pyro-mucis flibit. 
Pyro-mucite of filver. 
Pyro-mucis argenti. 
Pyro-mucite of arſenic. 
Pyro-mucis arſenicalis. 
Pyro-mucite of barytes. 
Pyro- mucis baryticus. 
Pyro-mucite of biſmuth. 
Pyro- mucis biſmuthi, 
Pyro-mucite of lime. 
Pyro-mucis calcareus. 


Pyro-mucite of cobalt. 
Pyro-mucis cobalti. 


Pyro-mucite of copper. 
Pyro-mucis cupri. 


Prro-mucite of tin. 
Pyro-mucis flanni. 
Pfro-mucite of iron. 
Poro-mucis ferri. 


3E 4 


10 


Salts formed by the union 


of the pyro-mucous acid with 


Pyro-mucis, tis, ſ. m. This ſpecies of ſalts has not 
yet obtained a name in the old 
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Pyro-mucite of magneſia. 
Pyro-mucis magngſiæ. 
Pyro-mueite of manganeſe. 

Pyro-mucis magneſſi. 
Pyro-mucite of mercury. 

Pyro-mucis hydrargyri. 
Pyro-mucite of -molybdena. 

Pyro-mucis molybdeni. 


Pyro-mucite of nickel. 
Pyro- mucis niccoli. 


| Pyro-mucite of gold, 


Pyro-mucis auri. 


Pyro-mucite of platina, 


Pyro-mucts platini. 
Pyro-mucite of lead. 
Pyro-mucis plumbi. 
Pyro-mucite of potafſh. 
Pyro-mucis potaſſæ. 
Pyro-mucite of ſoda. 
Pyro-mucis ſodæ. 
Pyro-mucite of tungſten. 
Pyro-mucis tunſtent. | 
Pyro-mucite of zinc, : 
Pyro-mucis zinc i. 


Pyro-tartarites. 


Pyro-tartarite of alumina. 
Pyro-tartaris aluminaſus. 
Pyro-tartarite of -ammoniac. 

Pyro-tartaris ammontacalis. 
Pyro-tartarite of antimony. 
Pyro-tartaris flibis. 
Pyro-tartarite of ſilver. 
= Pyroetartaris argenti. 
Pyro-tartarite of arſenic. 


' Pyro-tartaris arſenicalis. 
. 5: s * , "2 OR 


P 


Org Nanes, 


Salts formed by the uni 
of the” pyro-tartareous a 
with different baſes. 


e who 
us al 


New Names. 


pyro-tartarite of barytes. 
Pyro-tartaris baryticus. 
Pyro-tartarite of biſmuth. 
Pyro-tartaris biſmuthi. 
Pyro-tartarite of lime. 
Pyro-tartaris calcareus. 
Pyro-tartarite of cobalt. 
Pyro-tartaris cobalti. 


Pyro-tartarite of copper. 
Pyro-tartaris cupri. 


Pyro-tartarite of tin. 


Pyro-tartaris flanni. 
Pyro-tartarite of iron. 
Pyro-tartaris ferri. 


Pyro-tartarite of magneſia. 
Pyro-tartaris magngſiæ. 


Pyro-tartarite of manganeſe. 


Pyro-tartaris magne/ti. 
Pyro-tartarite of mercury. 

Pyroetartaris bydrarg yri. 
Pyro-tartarite of molybdena. 

Pyre- tartaris molybdeni. 


Pyro-tartarite of nickel. 
Pyro tartaris niccoli. 


Pyro-tartarite of gold. 
Pyro-tartaris àauri. 
Pyro-tartarite of platina. 
Pyro-tartaris platini. 
Pyro-tartarite of lead. 
Pyro-tartaris plumbi. 
Pyro-tartarite of potaſh. 
Pyro-tartaris potaſſe. 
Pyro-tartarite of ſoda. 
Pyre-tartaris fear. 
Pyro-tartarite of tungſten, 
Pyro-tartaris tunſtent. 


Pyro-tartarite of zinc. 
P Jre-tartaris zinci. 


P 
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Naw NAMES. 


Platina. 4 
Platinum. 


Potaſh. 
» Potaſſa, æ. 
Potaſh, melted. 


Potaſſa fuſa. 


Potaſh, ſiliceous fluid. 
Potaſſa ſilicea fluida. 


Pruſſiate. 
Prufjias, tis. fe m. 


Pruſſiate of alumina. 
Pruſſras alumineſus. 


Pruſſiate of ammoniac. 
Pruſhas ammomacalis, 


Pruſſiate of antimony. 
Pruſſias flibit. 

Pruſſiate of ſilver. 
Pruſſias argenti. 


Pruſſiate of arſenic. 
Prufſias arſenicalis, 


Pruſſiate of barytes. 
Pruſſas baryticus. 


Pruſſiate of biſmuth. 
Prufſſias biſmuthi. 


Pruſſiate of lime. 
Pruſſias calcareus. 


Pruſſiate of cobalt. 
Pruſſias cobalti. 

Pruſſiate of copper. 
Pruſſias cupri. 


Pruſſiate of tin. 
Pruffias flann. 


P. Orv Nants. 


Fuan blanca. Po 

| latina. 3 F 

[latina del pinto. Pruj 

[ Vegetable cauſtic fixed alkal, N l 

oo ru 

} Lapis cauſticus. 7 

| d Pruf 

| Liquor of flints. 4 

Pruſ 

Salts formed by the union of P. 

the Pruſſic acid, or colouring pruſ 

matter of Pruſſian blue, with  Þ 

different baſes. WT »...; 

This genus of falts had no P, 
name in the old Nomenclature, 

Ds N | Pruf] 

P, 

Prufl 

P, 

Pruſſ 

Pr 

bk Pruff 

of 

Pruſſi 

tur 

F 

8 Pruſſi 

Calcareous pruſſiate. Fr 

Pruſſian lime-water. P Frop 


* ” 
— — * „ vg 
"al _ AT py 
3 Tk * 
< — - 


New Chemical Nomenclature, © — 
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pruſſiate of iron. Pruſſtian blue. 
Pruſſias ferri. ' Berlin blue. 
pruſſiate of magneſia. 
Pruſſias magneſiæ. 
Pruſhate of manganeſe. 
Pruſſiar magneſ1t. 
Pruſſiate of mercury. 
Prisſſias hydrargyri. 
Pruſſiate of molybdena. 
Prufſias molybdeni. 
Pruſſiate of nickel. 
Pruſſias niccoli. 
Pruſſiate of gold. 
Pruſſias auri. 
Pruſſiate of platina. 
Pruſſias platini. 
Pruſſiate of lead. 
Pruſſias plumbi. 


Pruſſiate of potaſh. Liquor ſaturated with the co- 
Pruſſias potaſſe. touring part of Pruſſian blue. 


Pruſſiate, ferruginous ſaturated, 


of potaſh. | | . 
Pruſſias potaſſa ferruginoſus . 


| ſaturatus. 


- * 
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non of 
ouring 
„ with 


lad no 
lature, 


Pruſſiate, ferruginous, not ſa- 


turated, of potaſh. 3 2 5 
non ſaturatus. 
Pruſſiate of ſoda. 
Pruſfſias ſodæ. 


Pyrophorus of Homberg. 
Pyrophorum Hombergs. | Pyrophorus of Homberg. 
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Neſins. 


; Rey 1 : J Ref. 
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i, 8 dat 
Salts formed by the union of Dat 
8 the ſaccho-lactic acid with dif. | 
| 2 3 5 tis. f ferent baſes. ö dac 
A This ſpecies of ſalts has ng 
Cname in the old Nomenclature Sac 
Saccho-late of alumina, 
Saccholas aluminoſus. gac 
Saccho-late of ammoniac, : 
Saccholas ammoniacalis. gac 
Saccho-late of antimony, 8 
. Saccholas ſtibii. Sac 
Saccho-late of ſilver. S 
Saccholas argenti. Sac 
Saccho-late of arſenic. | d 
Saccholas arſenicalis. Sac. 
- Saccho-late of barytes. 5 
Saccholas baryticus. Sade 
Saccho-late of biſmuth. 8 
Saccholas biſmuth. Sap 
Zacchoslate of lime. 8. 
Saccholas calcareus. Sap 
Saccho-late of cobalt. . 
Saccholas cobalti. dapc 
Saccho-late of copper. 5 Sc 
Saccholas cupri. | Sapo 
Saccho-late of tin. Sq 
Saccholas flanni, dapo 
Saccho-late of iron. , 82 
Saccholas ferri. "Ti: 
Saccho-late of magnefia. : a 
Saccolas magneſie. : 
Saccho-late of manganeſe, | ns s | 5:70 
Saccholas magneſii. Sa; 

xccho-late of ry. | 
oaccho-late of mercury 9250 


Sacchelas hydrarg yri. © 


% 


on of 


h dif. 


as 10 
ature, 


New NAMES. 


Saccho-late of molybdena. 


Sacchelas molybdent. 


Saccho-late of nickel. 
Saccholat niccoli. 


Saccho-late of gold. 


Saccholas aurt. 


Saccho-late of platina. 
Saccholas platini. 


gaccho-late of lead. 
Saccholas plumbi. 


Saccho-late of potaſh. 
Saccholas potaſſee 


Saccho-late of ſoda. 
Saccholas ſodat. 


Saccho-late of tungſten. 
Saccholas tunſlent. 


Saccho-late. of zinc. 
Saccholas Ziuci. 


Sadonulæ. 
Saponult. 


Saponulæ, acid. 
Saponuli acid. 
Saponula of alumina. 
Saponulus aluminoſus. 
Saponula, ammoniacal. 
Saponulus ammoniacalis. 
Saponula of barytes. 
Saponulus barytæ. 


Saponula of lime. 
Saponulus calcareus. 


Saponula of potaſh. 
Saponulus potaſſe. 


Saponulz of ſoda. 
Saponuli ſodæ. 


daponulæ, metallic. 
Saponuli metallici. 
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Combinations of volatile or ef- 
ſential oils with different baſes. 


Combinations of volatile or ef. 


ſential oils with different acids. 
Soap compoſed of volatile oil, 
combined with the baſe of alum. 
Soap compoſed of volatile oil, 
0. with ammoniac. 
Soap compoſed of volatile oil, 
combined with barytes. 
Soap compoſed of volatile oil, 
combined with lime. 
Soap compoſed of volatile oil, 
{combined with potaſh, or /zap 
of Starkey. 
Soaps compoſed of volatile oils, 
combined with fixed mineral al- 
kali, or ſoda. 


Soaps compoſed of volatile oils, 
122 to metallic ſubſtances. 
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1 Salts formed by the union d 25 
8 the acid of greaſe, or the ſebacic 
Sebate. Par oa) - | gde 
ö acid, with different baſes. ebat 
8 Theſe ſalts have no name in Seb 
3 - Ctthe ancient Nomenclature, debate 
Sebate of alumina. | Seb, 
Sebas aluminoſus. debate 
Sebate of ammoniac. Seb, 
Sebas ammoniacalis. debate 
Sebate of antimony. Seba 
 Sebas flibii. debate 
Sebate of filver. Seba 
Sebas argent. debate 
| Sebate of arſenic. Seba. 
 Sebas arſenicalis. debate 
Sebate of barytes. _ | Seba. 
Sebas baryticus. | 5 demi- m 
| Sebate of biſmuth. 7 0 
| Sebas biſmuthi. a, 
{1 PS | Mica, 
+: Sebate of lime. 
1 Sebas calcareus. * 
"io | ver. 
Þ Sebate of cobalt. A gen 
4 Sebas cobalti. 
1 Sebate of copper. . 
1 Sebas cupri. dapone. 
0 Sebate of tin. daps, at 
| Sebas ſlanni. onen 
[4 Sebate of iron. Nap of a 
Y; | Sebas ferri. ©7201 
0 f Sebate of magnefia. p, am 
0 Sebas mag neſiæ. 9707 an 
3 Sebate of manganeſe. p of b. 
Sebas magneſſi. Saps bay 
Sebate of mercury. ap of lin 
Sebas hydrarg yri. 9500 cal 
Sebate of molybdena. ap of m 


Sebas molybdeni. 
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gebate of nickel. 
Sebas niccoli. 


Sebate of gold. 


Sebas auri. 
Sebate of platina. 
Sebas platini. 


debate of lead. 
Sebas plumbi. 


debate of potaſh. 
Sebas pot aſſæ. 


ebate of ſoda. 
Sebas ſodæ. 


Scbate of tungſten. 
Sebas tunſteni. 


debate of zinc. 
Sebas zinci. 


demi-metals. 


Sica, terra ſilicea. 


ver. 
Argentum. 


aps. 

dapanes. 

baps, acid. 

0 - . 
vapones-acidi, 

ap of alumina. 

I „ 

Sabo alumi naſus. 
ap, ammoniacal. 
0299 ammoniacalis. 
1p of barytes. 
dap? baryticus. 

ap of lime. 

9399 calcareus. 

wp of magneſia. 
o mag neff. 


ilices, or ſiliceous earth. 


Neo Chemical Nomenclature. 79 


8 OLD Names. 


Semi-metals. - 


Quartzoſe earth, 
Siliceous earth. 
Vitrifiabie earth. 
Diana. 

Luna. 
Silver. 


Combinations of fat or fixed 
oils with different baſes. 


Combinations of fat or fixed 
oils with different acids. 


Soap compoſed of fixed oil, 


combined with alumina. 


Soap compoſed of fixed oil, 
1 with volatile alkali. 


Soap compoſed of fixed oil, 
Lende with barytes. 

Soap compoſed of fixed oil, 
fa with lime. 


Soap compoſed of fixed oil, 
combined with magneſia. 
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17 90 Dictimary for ib. 
1 Naw Nauns. 8 - Orp Nanxs, 
1:00 Soap of potaſh, x 1 Soap compoſed of fixed oil co 
144 apo potaſſe. bined with fixed vegetable alk} 
„ Soap of ſoda. 5 Soap compoſed of fixedoil,com. 
1 Capo ſodæ. bined with fixed mineral allal. 
_ 74. . | ww . 
1 Soaps, metallic. ; Combinations of fat or fel 
1 Sapones metallici. Coils with metallic ſubſtances, 
jy 10 Soda. Ganffic foda. 
11 Soda. 4 Marine alkali. 
i | Mineral allali. 
N i; Het Starch. » ; : : Ys 
„ Steel. 5 | 
1 | Chalybs. | 1 8 x | 
1 Succinate. | Os ewe by the ny 
1.388 | different baſes. 
TRE Succinate of alumina, - ceinat 
BE! Succinas aluminoſus. | Vccin 
1 Succinate of ammoniac. - ceinat 
F Pl {610 Succinas ammoniacalis. Sucin, 
5638 Succinate of antimony. | ecinat, 
11 Succinas ſdibii. 8 Succing 
1 Succinate of arſenic. cinate 
1 Succinas arſenicalis. 3 
18 Succinate of barytes. 1 tcinate 
I Succinas baryticus. „ ſp 
1134 ; * 
1 Succinate of biſmuth. 
l Succinas biſmuth. cinum, 
1 - 5 3 
{+ 10638 Succinate of lime. | | WCinur 
„ Succinas calcareus. 
4 '3 11 : 0 ; "ar, 
; T3 Succinate of cobalt. . N 
„ 1 Succinas cobalti. 
1 Succinate of copper. 
1 Succinas cupri. 
1 Succinate of tin. 
1 e . { 2 
Þ "F884 Succinas ſtanni. 
b Let Succinate of iron, 
17 . Succinas ferri. 
© | i ] Fr 
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1, com: 8 

: alkali, N rccinate of magneſia. 
il, com. Succinas magngſiæ. 

a uccinate of manganeſe. 


Succinas mag neſti. 


uccinate of mercu 
Succinas eee 


ccinate of molybdena. 
Succinas molybde ni. 


uccinate of nickel. 
Saccinas niccoli. 


ccinate of gold. | | 4 
Succinas auri. 5 1 


— | Ee a 


ombin- 
id with 


— "pgs 1"y 


ccinate of platin. 
Succinas platini. 


—— og. 
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ceinate of lead. | | ? 
Succinas plumbi. 


ceinate of potaſh: 
Sucinas potaſſe. 


ceinate of ſoda. 
Succinas ſod. 


cnate of tungſten, 
duccinas tunſtent, 


ceinate of zinc. | I; 
SKCINAS zinci. | bs 
eum, or amber. Karaleu Wo 
1 Yellow amber. wil. 
Amber. | 

PT, | : | 4 
. 7 
© 4 
ar, cryſtalliſed. 3 174 
accharum cryſtalli N e 


ar of milk. Sugar of milk.. 
ebharunm lafis. Lak 3 mib. 
Vol. III. 


= -- Dictionary for the 


New Namts: 


Sulphates. | 
Sulphas, tis. ſ. m. 


Sulphate of alumina, 
| Sulphas alumineſus. 


Sulphate, ammomacal. 
Sulphas ammoniacalis. 


Sulphate of antimony. 
Sulphas flibit. 

Sulphate of filver. 
Sulphas argenti. 

Sulphate of arſenic. 
Sulphas arſenicalis. 


Sulphate of barytes. 
* Sulphas baryticus. 


Sulphate of biſmuth. 
Sulphas biſmuthi. 


Sulphate of lime. 
Sulphas calcareus. 


Sulphate of cobalt. 
Sulphas cobalti. 


Sulphate of copper. 
Sulphas cupri. 


Sulphate of tin. 
Sulphas flanni. 


Sulphate of iron. 
Sulphas ferri. 


OLD Nanes, 


Salts formed by the con 


bination of the ſulphuric ui u 
with different baſes. | 
{ Alum. 
|  Argillaceous vitriol. 
Ammoniacal vitriolic ſalt 1 
} Ammoniacal ſalt (a ſecret 
Glauberg). Sul 
Ammoniacal vitriol. 5 
| | Vario of antimony. 7 
Vitriol of filver. Sulp 
Vitriol of Luna. Sy 
783 5 f Sulp 
Vitriol of arſenic. 55 
Ponderous ſpar. Sulp 
U Barett vitriol. Su 
Sul 
uni of . 7 
1 Vitriol of lime. 
Calcareous vitriol. "EE 
Selenite. 2 
Gypſum. | 
| Vieriol of cobatt pb 
| Sul 
Vitriel of Cyprus. . 
Blue vitridl. Sulph 
Vitriol of copper, or of Jim Sulf 
Blue eopperas. 
- | dulph. 
Vitriol of tin. Sulp 
Martial vitriol. 
Green vitriol. | dulphi 
Vitriol of iron. Sulp, 


Green copperas. 


Naw Names. 


Sulphate of magneſia. 
Sulphas mag neſiæ. 


Sulphate of manganeſe. 
Sulphas mag ngſſi. 

Sulphate of mercury. 
Sulphas hydrargyri. 

Sulphate of molybdena. 
Sulphas molybdent. 

Sulphate of nickel. 
Sulphas niccoli. 

Sulphate of gold. 
Sulphas auri. 


alt, 


Sulphate of platina. 
Sulphas platini. 
Sulphate of lead. 


Sulphate of potaſh. 
Sulphas potaſſe. 


— 


Sulphate of ſoda. 
Sulphas ſodæ. 

dulphate of tungſten. 
Sulphas tunſteni. 


| dulphate of zinc. 
Sulphas zinci. 


dulphite. 
Sulphis, tit. 


New Chemical Nemeticlature. 83 
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bite vitriol. 


3F 2 


Magneſian vitriol. 
Bitter cathartic ſalt. 
Epſom ſalt. 
Salt (de canal). 
| Salt of Seydſchuts. 
LSalt of Sedlitz. 


Vitriol of manganeſe: 


[ Vitriol of mercury. 


| Vitriol of lead. 
ſ Vitriol of potaſh. 


| Sal de duobus. 
< Vitridlated tartar. 
Arcanum duplicatum. 
Sal polychreſt of Glaſer. 
Glauberg ſalt. 
Vitriol of ſoda. 


-Vitriol of zinc. 
Goflard*s vitriol. 
White copperas. 

Salt formed by the com- 
bination of the ſulphureous 
acid with different baſes. 
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Sulphite of alumina. 
Sulphis aluminoſus. 
Sulphate of ammoniac. 

Sulphis ammoniacalis. 
Sulphite of antimony. 

Sulphis ftibii. 
Sulphite of ſilver. 

Sulphis argenti. 


Sulphite of arſenic. 
 Sulphis arſenicalis. 


Zulphite of barytes. 
Sulphis baryticus. 
Sulphite of biſmuth. 
Sulphis biſmutht. 
Sulphite of lime. 

Sulphis calcareus. 


Sulphite of cobalt. 
Sulphis cobalti. 
Sulphite of copper. 

Sulphis cupri. 
Sulphite of tin. 
Sulphis flannt, 


Sulphite of iron, 
Sulphis ferri. 


Sulphite of magneſia. 


Sulphis mag nęſiæ. 
Sulphite of manganeſe. 
Sulphis magnęſii. 

Sulphite of mercury. 
Sulphis hydrargyri. 

Sulphite of molybdena. 
Sulphis molybdeni. 


Sulphite of nickel. 
Sulpbis niccoli. 


Sulphite 
Sulp bi, 
Sulphite 
Sulphis 


Sulphite 
Sulphi. 


Sulphite 


Sulphis 


Sulphite - 
Sulphis 


| Sulphite 


Sulphis 
Sulphite 
Sulphis 
Sulphur. 
Sulphut 


Sulphur, 
Sulphur 


dulphures 
Sulphur 
dulphure 
Sulphur 


dulphure, 
- Sulphur 


dulphure 
Sulphur | 


Sulphure, 
Sulphur, 


Qulphure « 
Sulbhure 


vulphure « 
Suldhure 


dulphure « 
dulpbure 


— 
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Sulphite of gold. 
Sulpbis auri. 


Sulphite of platina. 
Sulphis platini. 


Sulphite of lead. 
Sulphis plumbj. 


f potaſh. 1 
| pas af po } Suſphureous ſalt of Stabl. 1 


Sulphite of ſoda. | | | | 
Sulphis ſodæ. | | jj 


Sulphite of tungſten. 
| Sulphis tunſteni. 


dulphite of zinc. 


Sulphis zinci. | 
Sulphur. j 85 
Sulphur. Sulphur. 
Sulphur, ſublimated. 
Sulbbur fublimatum. [ Fr 
dulphures, alkaline. Alkaline liver of ſulphur. 
Sulphureta alkalina, Alkaline hepars. 
dulphure of alumina. 
Sulphuretum aluming. 
dulphure, ammoniacal. Fuming liquor of Boyle. 
. Sulphuretum ammoniacale. | Volatile allaline liver 7 ſulphur. 


Sulphure of antimony. 
Sulphuretum flibii, I Antimony, | 

dulphure, native, of antimony. 2 

dulphuretum ibi nativum. Ore 'f 


oulphure of ſilver, 
dulphuretum argenti. 


Sulphure of barytes. 
Sulhuretum baryte. 


dulphure of biſmuth. 
Sulphuretum biſmuth. 


[ Blanckmal. 


} Barotic liver of ſulphur. 
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Sulphure, calcareous. 
Sulphuretum calcareum. 


| N Calcareous liver of fulphur, 


Sulphure of cobalt. 
Sulphuretum cobalti. 


Sulphure of copper. | : 
Sulphuretum cupri. Pyrites of copper. 

Sulphure of tin. 
Sulphuretum flanni. 

Sulphure of iron. 
Sulphuretum ferri. 


Sulphure of fixed oil. 
Sulphuretum olei fixi. 


J Martial pyrites. 
J Baſſom of ſulphur; 
[ Magnefian liver of ſulphur. 


Þ Liver of mag neſian ſulphur. 


Sulphure of volatile oil. 
Sulphuretum ole: volatilit. 


Sulphure of magneſia. 
Sulphuretum mag ngſiæ. 


Sulphure of manganeſe, 
Sulphuretum magneſii. 


Sulphure of mercury. 
Sulphuretum hydrargyri. 


Sulphures, metallic. 3 of ſulphur with 
Sulphureta metallica. metals. | 
Sulphure of molybdena. 


Sulphuretum molybdeni. 


Sulphure of nickel. 
Sulphuretum niccoli. 


Sulphure of gold. 
Sulphuretum auri. 
Sulphure of platina. 5 
Sulphuretum platini. 
Sulphure of lead. 
Sulphuretum plumbi. 


Liver of fulphur with a bat f 
vegetable alkali, 


Sulphure of potaſh. 
Suippuretum petaſſe. 


Sulphure 
potaſ 
Sulphur 


Sulphure 
Sulphu: 


Sulphure, 
ſoda. 
Sulphure 


Sulphure 
Sulphur 


dulphure 
Sulphur, 


dulphures 
Sulphur, 


Tartar, 
Tartaru, 


Tartarite. 
Tartaris, 


Tartarite, a 
Tartaris 


Tartarite o 
Tartaris 


Tartarite o. 
Tartaris. 


Tartarite of 
Tartari; | 


j 
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| New Nauss. S Orp Nantes. — | 
Sulphure, antimoniated, of 5 | 
potaſn. | Antimoniated liver of ſulphur. [| 
Sulphuretum potaſſe Nibiatum. | 1 lt 
Sulphure of ſoda. Liver of ſulphur with a baſe of | 
Sulphuretum ſodæ. fixed mineral alkalz. | | 
Sulphure, antimoniated, of | 1 | | 
ſoda. | Antimoniated liver of ſulphur. 14 
Sulphuretum ſodæ ſtibiatum. 1 
Sulphure of tungſten. Ji 
dulphuretum tunſteni. | 1 
eren ainet, * ] lade or felt galen 1 
dulphures, earthy. Earthy livers of ſulphur. I | 
 Culphureta terrea. Earthy hepars. | | 
F| 
il 
I! 
'. Ll 
Tartar, 5 | 
. Crude tartar. 
rararite Salt formed by the combin- 
Tartaris tis, , m ation of the tartarcous acid with 
E different baſes. 


Tartarite, acidulous, of potaſh. ee of tartar 
Tartaris acidulus potaſſæ. Cryftals of tart 1 


Tartarite of alumina. 
Tartaris aluminoſus, 5 


Tartarite of ammoniac. Ammoniacal tartar. lit 
Tartaris ammoniacalis, Tartareous ammoniacal ſalt. Mi 
| if 


Tartarite of antimony. it 
* . * + : 
Tartaris ſlibii. | 
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Tartarite of filver. 
Tartaris argenti. 


Tartarite of arſenic. 
Tartaris arſenicalis. 


Tartarite of barytes. 


Tartaris baryticus. 


Tartarite of biſmuth. 
Tartaris biſmuthi. 


Tartarite of lime. 
Tartarit calcareut. 


Tartarite of cobalt. 
Tartaris cobalti. 


Tartarite of copper. 
Tartaris cupri. 

Tartarite of tin. 
Tartaris flanni. 

Tartarite of iron. 
Tartaris ferri. 


Tartarite of magneſia. 
Tartaris magneſiz. 


Tartarite of _—— 


Tartaris magneſti. 


Tartarite of mercury. 
Tartaris hydrargyri. 


Tartarite of 3 
Tartaris molybdeni. 


Tartarite of nickel. 
Tartaris niccoli. 


Tartarite of gold. 
Tartarit auri. 


Tartarite of platina. 
Tartaris platini. 


o 


T  Orn Nangs, 


[ Calcareous Tartar. 
* 


* 


Tartarite 
Tartar; 


Tartarite 
Tartar! 


Tartarite, a 
Tartari. 


Tartarite, 
Tartari. 
Tartarite 


of antir 
Tart, 


Tartarite | 
Tartar. 


Tartarite 
Tartari. 


Tartarice « 
Tartar, 


Tin. 


Stannum 


Tunſtate. 
Tunſtas, 


Tunſtate o 
Tunſtas « 


Tunſtate o 
Tunſtas 6 


Tunſtate o. 


Tunflas / 
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Naw NAuxs. | 3 OrpD NauzEs. 
Tartarite of lead. . „ ; 
Tar taris plumbi. 5 Saturnine tartar. 
|  c Soluble tartar. 
Tartarite of potaſh. Tartarized tartar, 
 Tartaris potaſſe. Tartar of potaſh. 
Vegetable alt. 
Stibiated tartar. 
Nartarite,antimoniated, of potaſh. Tartar emetic. 
 Tartaris potaſſe flibiatus. ] Antimoniated tartar, 
Emetic. 


Tartarite, ferruginous, of potaſh. ¶ Chalybeated tartar. 
Tartaris potaſſæ ferrugineus, Soluble martial tartar. 


Tartarite of potaſh, compoled 
of antimony, 1 zartar, containing 
aniimony 


Tartaris potaſſz ſtibiatus. 


Tartarite of ſoda. 


Tartaris ſodæ. Polychreſt ſalt of Rachelle, 


(Tartar of ſoda, 
00 of Sergnette. 


Tartarite of tungſten, 
Tartaris tunſteni. 


Tartarice of zinc. 
Tartaris zinci. 


Tin. | ere... 
Stannum. 18 
Salt formed by the combing 
Tunſtate. © | ation of the tunſtic acid with 
Tunſtas tis. f. n. different baſes. 
| e | This genus of ſalt has no 


name in the old Nomenclature. 


Tunſtate of alumina. 
Tunſtat aluminoſus. 


Tunſtate of ammoniac. 
Tunſtas ammoniacalis. 


Tunſtate of antimony. 


Tunſtas Hibii. 


———_ 
— 
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Tunſtate of ſilver. 
Tunſtas argenti. 


Tunſtate of arſenic. 
Tunſtas arſenicalis. 
Tunſtate of barytes. 
Tunſtas baryticus. 
Tunſtate of biſmuth. 
Tunſtas biſmuthi. 
Tunſtate of lime. 
Tunſtas calcareus. 


Tunſtate of cobalt. 
Tunſtas cobalti. 


Tunſtate of copper. 
T unſlas cupri. 


Tunſtate of tin. 
Tunſtat flanni. 

Tunſtate of iron. 
Tunſtas ferri. 


Tunſtate of magneſia. 
Tunſtas magneſiæ. 


Tunſtate of manganeſe. 
Tunſias magneſit. 

Tunſtate of mercury. 
Tunftas hydrargyri. | 

Tunſtate of molybdena. 
T unſias molybdeni. 


Tunſtate of nickel. 
T unſtas niccoli. 


Tunſtate of gold. 


Tuaſtas auri. 


Tunſtate of platina. 
T unſtas platini. 


Tunſtate of lead. 
Tariſtas plumbi. 


| Oro Nauzs. 


A 
Funſtate | 
Tunſtas 


Funſtate 
Tunſtas 


unſtate « 
Tunſlas 


unſtate © 
Turſias : 


ater. 

ater, lim 
ater, diſt 
Naters im 
carbonic 


laters, ſul 


inc. 


New Nauss. 


Funſtate of potaſh, 
Tunſtas potaſſæ. 
unſtate of ſoda. 


Tunſtas ſodæ. 


unſtate of tungſten. 
Tunſlas tunſteni. 


unſtate of zinc. 
Tuuſtas zinci. 


Vater. 
ater, lime, 
ater, diſtilled. 


ſaters impregnated with 
carbonic acid. 


ſaters, ſulphurated. 


Inc, 


New Chemical Nomenclature. 917 


T OLd Nanzs. - 


W 


Pater. 
Lime- water, 


D:/lilled water. 


Acidulous waters, 
| Gazeous waters. 


Hepatic waters, 


—— — — 


a — eels.” — 8 5 


— —oa nes gy re” ga moon — 


— ——— ———— — 
— - — — — — 


— — 


Act: 


cid, ace 


ben: 
. bom 


Aciys, — — 


action of, a characteriſtic of ſtones, I. 
concrete ſulphuric, - I. 
cid, acetic, -= - - „ 
benzoic, — — - - 
bombic, = nl — - III. 
boracic, — 0 Fl 5 I. 
found on Lakes in Tuſcany, = bb 
carbonic, - — — m—— 
citric, - — — — II. 
cretaceous, — - . 
fluoric, 8 — = = | 
formic, — - - III. 
fuming muriatic, - - I. 
gallic, — — — II. 
lactic, 8 — — III. 
kikis, - 
malic, — — — II. 
marine, — — OE 
mephitic, - - — I. 
molybdic, - — II. 
muriatic, - — J. 
- - I. 


nitric, — 


Vor. 


5 - - I. 


Pac. 


341. 
197. 
387. 
137. 
633. 
288. 
388. 
388. 
342. 
621. 
342. 
359. 


. 


352. 
626. 
197. 
229. 
631. 
452. 
342. 
200. 
352. 
364. 


94 1 . 


5 Vol. 
Acid, nitro-muriatic, — _ „ 
nitrous, - - 2 1 

of arſenic - i Wh 
oxalic, . — II. 

| oxigenated muriatic, - 835 
—— phoſphoric, - „„ ee 
phoſphorous, 8@©<= - - HI, 

—— pyro-ligneous, 3 1 III. 
— Pyro-mucous, = OS III. 
—— pyro-tartareous, = - £ III. 
ſulphuric, 8 — L 
tunſtic, 7 „ „ 
Actdulum, tartareous, . - II. 
Aetiolation, - « - 8 I. 
Etites, G II. 
Affmities, chemical, — 8 J. 
ä Geoffroy's table of, = = 1 
Affinity or attraCtion of aggregation, PEI” 1 
— reciprocal, - „ 
Aggregate bodies, different kinds 4 „ 
Air, fixed, — - — 1 
— Boyle's diſcoveries concerning. — J. 
—— Fales' diſcoveries concerning, = I. 
Albert the Great, an Alchemiſt, .- 3 
Alchemy, hiſtory of, - „ 
Alcohol, — — 2 | III. 
Algaroth, powder of, - - . 
Alkalis, - + 4 J. 
Alteration by fire, a characteriſtic of ſtones, - I. 
Alum, - — = - II. 
Aluminous earth, its properties, - j 
Amber, = 5 „%%% OK 
volatile falt of, 4 II. 
Ambergriſe, - 8 a III. 
1 * Ko 5 J. 


* 
„ a. all... Momo 


= M. Berthollet's experiments concern- 
ing the compoſition of, = I. 


Analyſt 
Animal 


7 
— — cc 


Animal 


——— — 


Antimo! 


— 


— 


Antomo 
Ants, 

Aqua re; 
Arcanun 
Arnold « 


Arſenic, 


FRI 


Aſphalty 
Atmoſph 


—— ——— Re 


tions 1: 
Attractio 
Avicenna 


Bacon, R 
Barnet, 
Barytes, 

Bayen, M 
cury, 

Beccher's 
bodies, 


o 


Vox. 
Analyſis, what. — — — I. 
Animal ſubſtances, chemical analyſis of, III. 
* putrefaction of, — 
Animals, - - - - . 
—— bones of, — im 
————— CCtaccous, — — III. 
functions of, — © III. 
Be muſcles of, - — — III. 
Antimony, - - - II. 
butter of, - II. 
7D cinnabar of, - — II. 
ſulphure of, EN a IT. 
Antomology, CF - hs III. 
Ants, - - — III. 
Aqua regia, - „ I. 
Arcanum duplicatum, - - J. 
Arnold of Villeneuve, — FE. 
Arſenic, butter l, — „ 
— and its acid, = IT. 
Aſphaltus, - - - - II. 
Atmoſpheric air, general hiſtory of - EL 
—— — its principles, and the propor- 
tions in which they are mixed, - 
Attraction or affinity of compoſition, - J. 
avicenna, applied chemiſtry to medicine. - 
B 
bacon, Roger, - - 1. 
Barnet, James, his N of chemiſtry — 
Barytes, - 3 


Dayen, M. his examination of the 1 of mer- 


cury, — - — . 


Beccher's opinion concerning ths principles of 


bodies, - — = «+ bs 


arne We 
5 ITY 


= _ EMEA 


Dor. | 


| Pas, 
Beccher's phySca ſubterranea, — 1 
— — J. Erneſt Stahl's cc com- 
mentary on, — - $3 
Benzoin, 0G * 5 — III. 45. 
Bile, 3 8 - - III. 194. 
Biliary calculi, „„ — 1 III. 199. 
Biſmuth, - - - - II. 224 
_ Bitumens, \- ; - II. 566, 
Black, Dr, his diſcovery of the carbonic acid, I. 351, 
Blende, — — 5 „ H. 281, 
Blood, - - „„ ͤ 1 
Boerhaave, a cultivator of chemiſtry, - 4 26 
Bohmus, . - - „„ 
Borate, aluminous, — - . 
ammoniacal, - - IL. 474 
barytic, - - "26 
calcareous, - - „ : 40% 
magneſian, „ — „ 
mercurial, — - II. 34% 
of potaſn, 3 - I. 448. 
Borax of ſoda, — — — I. 44% 
el, - - 16 ws 
Braſs, — - wo, - II. 496. 
C 
Calamine, - a " II. 282. 
Calcareous ſubſtances, natural hiſtory „* 
Calcination, — — I. 125. 
Caloric, what. i e — I. 9). 
Camphorate principle, | III. 33. 
Carbonate, aluminous, - . II. 40. 
ammoniacal, 1 * - I. 347. 
— barytic, * We S „ 
— magneſian, = - Ih... 56 
— — of lime, or chalk "x . 


Carbon 
Carbur 
Caſtore 
Cemen 
Charco 
Chemil 


—— 


Cinnab: 
Circulat 
Clay, 
Cobalt, 
Cochine 
Colour 
Combuſ 
Combuſ 


Compou 

pertie 
Concent 
Copper, 


Coppera 
Coral, 

Coraline 
Crab's ſt 
Cryſtalli: 
Cupellat 


Decoctio 
Deliqueſ 
Vol. 


be Oh ane me FR hs 1 1 i ag 2 ek oO 


JJ ² KK 


Vor. 
Carbonate of potaſh, - . 1. 
— — of ſoda, — — - 1. 
Carbure of iron, 2 7; +: 
Caſtoreum, - - - HE: 
Cementation, = - - 1. 
Charcoal, 5 - - - HI. 
Chemiſtry, definition of, - - 1. 
————— hiſtory of 5 „ 1 
Macquer's labours beneſicial to 1 
— utility of to the arts and ſciences, 1. 
| ——— to natural hiſtory, - I. 
— | to medicine, - 5s. 
Cinnabar, - -/ - — II. 
Circulation, - = » - III. 
Clay, — 2 — EL WT 
Cobalt, - - - EE - 
Cochineal, - - . 9 
Colour dene as a characteriſtic of ſtones, I. 
Combuſtible bodies, - - - II. 
Combultion, Lavoiſier's diſcoveries concerning, ' 
theory of - - 4 
Nan J. Erneſt Stahl's 1 of the pro- 
perties of, — — 
nen, - 3 „ ofa 
Copper, = - „„ I. 
vitriol of =» . H. 
Copperas, white, — 1 - 
Coral, — 3 — Fg III. 
Coraline, - - — — III. 
Crab's ſtones, . - > III. 
Cryſtallization, account of, - i 
Cupellation, — "a — III. 


Decoction, - | - > I. 
Deliqueſcence, accouni f - - II. 
Vor: III. 7 


131. 


— OO EE En 
222 n p — 


mZnI—æ ð³ů õ ͤ —— — —— ——— ʒ ·˙* Ar 
— — —— ——_ 


AA erg 


— ——̃— — — 
8 


. 


— — — 7 
er r 


P ů —— 


ERR ERR ror 


= FORE 


Vor. 
Detonation, - - - 185 
7 VF of nitre, EE — | . 
Diamond. FCS - | . 
Diana's tree, - | — — H. 
Digeſtion, = - I. 130. & NE 
Diſtillation, - - - I. 


examination of mineral waters, by III. 


Docimaſea, or the EW: aſſaying ores, II. 
E ＋ 
ä 5 - 8 J. 
—— ponderous, = — _- 
Earths and ſtones, Bergman's chemical arrange- 
ment of, - - wh I 
Earths and ſtones, Bucquet' s chemical diviſion of I. 
— calcareous, - - . 
chemical analyſis of, — — I. 
——— compoſed of ſhells, - „ 
— M. Kirwan's chemical claſſification of, I. 
Effloreſcence, — V - I. 
— account of — „ 
Eggs of birds, - = - III. 
Elective attractions, „„ - II, 
— double, 0 Wi 
Elaſtic fluids, formation and fixation of, 3 
Ens martis, — - II. 
Epſom ſalt of Lorraine, 3 — I, 
Ether, „5 8 Ry «117 
——= muriatic, - yy „„ 
Ethiops, martial, - _— — -— 
mineral, = - _ Ih 
Eyaporation, - — — 0 I. 


. examination of nora] waters by, III. 


Falſe 
Fat, 


Ferme 


Ferru: 
Fire, 

Flowe 
Fluate 


Form, 
Fractui 
Frog, 
Fuſion, 


— ——— 


Galena, 
Cas, az. 
— hy 
—— me 
— nit 
Gem ſal 
Generati 
Gold, 

Gold an 


aſſayin 


„ 1 . 


© 3 ˖ 


F : 
Yor. 
Falſe analyſis, What. OO — — | I. 
Fat, ; — 1 — — EEE 
Fermentation, — — — 
— -—= acetous, 8 5 „ 
Ferrum ſpeculare, = | - II. 
Fire, — — — — * 
Flowers, in chemiſtry, - - 0 * 
Fluate, aluminous, — — 4 . 
——— ammoniacal, - "Y — * 
barytic, — — — II. 
——— calcareous, — — — I. 
magneſian, p - IT. 
——— of potaſh, - 8 - ; 
5 of ſoda, — — [. 
Form, conſidered as a characteriſtic of ſtones, I. 
Fracture, conſidered as a characteriſtic of ſtones, I. 
Frog, - - — 1 
Fuſion, — 3 5 I. 
account of, - 8 IL 
G 
Galena, : - - 2 II. 
— — antimoniated, 8 Wo 
Gas, azotic, - 3 — J. 
—— hydrogenous, — - 2. 
— mephitic, — ys - - E 
—— nitrous, oe - — - * 
Gem ſal, Is 5 6 d 1. 
Generation, — - - 5 
Gold, 8 4 „ 
Gold and ſilver, M. Sage's work on the art of 
. * 8 E II. 


38 


375» 
380. 
149. 
116. 
342. 
370. 
428. 
351. 
524. 


5450 


100 . 
H 
4 OL, 
Hardneſs, confitleved as 2 characteriſtic of ſtones, J. 
Hartſhorn, - - * - III. 
Heat, - | 3 = I. 
chemical effects of, - - pp: 4 
Helminthology, | - Fe. _ III. 
Hematites, — ; 3 — II. 
Honey, 5 — — — III. 
I | 
Ichthyology, | - — — — III. 
Ichthyocolla, - - - III. 
Incombuſtibility, a characteriſtic of ſalts, „ 
Infuſion, „ I. 
Inſtrument for meaſuring the heat n 
from bodies, - '$ 
Intermediates, llinity of, — = J. 
Tron, — - - - - II. 
— — caſt, 3 5 — II. 
Irzitability, - - - — III. 
Iſaacs of Holland, - = = „ 
1 
=. - ** 2 
Juice, pancreatic, = - = III. 
gaſtric, — „„ III. 
Juices and extracts, — — — II. 
reſinous inflammable, a - III. 
K 
Kermes, . — 0 III. 
I. 


— SISEREA mineral, preparation of, . ” 


Pag, 

190, Landry; 

270, of ca 

3. ead, 

III. — ce 

330. Uibaviu 

400. Light, 

3%. Wl Lime, 

Linnzy 
Litharg 
Litholoy 
Lixiviat 

4 Loadſto! 
Lally, ! 

309. 8 

130 

91 

00. Magne6: 

y Mangan 

4% Marble, 

354 WW Mars, 

. WMaſlicot, 
Mercury, 
Metallic 

58 MT 

202. 

— 

610. 

4 Metallurg 
Milk, 
Mineralog 
Mineral v 
— 

298 — 
1 


— 


3 104. 
L N 
Vo zx. Pas 
Landriani, M. his experiments on che n A 
of carbonic acid, - — = I. 351. 
Lead, | — - = - II. 374. 
—— corneous, „ - H. 389. 
Libavius's fuming liquor, - - E 20% 
Light, = — = = J. 83. 
Lime, - . - - * 2 
Linnæus, method af, * - - I. 313. 
Litharge, - H. 362. 
Lithologic method of M. Derbe - I. at. 
2 Lixiviation, 5 - - — I. 13 
. Loadſtone, 5 - - - II. 4or, 
0 Lally, Raymond, - - — E 36 
30, | 5 
M 
9b | 
00- Magnefia, = - - „. 29% £320: 
391-8 Manganeſe, — = -. 06a. 
40% Marble, . „ — „ 18 
354 Mars, — „ - - II. 397. 
26. Maſſicot, 8 „ II. 3384. 
Mercury, — - — — II. 304. 
— tincture of, - — — II. 343. 
Metallic ſubſtances in general, 5 „ 
FR — — chemical properties of, - U. 171. 
1 — methodical diviſion of, - II. 184. 
— — natural hiſtory of, - II. 161. 
5 — phyſical properties of, - 1K T3 
4 Metallurgy, - „ _ II. 168. 
Milk, - 3 - "UE. 8. 
Wincralogy, what. — 7 — I. 185. 
Mineral waters, definition and hiſtory of, III. 361. 
— —— different claſſes of, = III. 366. 
29 — — factitious, - III. 407. 
200 1 — principles contained in, - III. 363. 


102 N. 


7 ot. Pig | 
' Minium, - 5 | II. 73 
Modern chemiſtry, diſcourſe on its firſt principles III. a boſphs 


Molybdena, n 8 5 II. wt ——— 
Muriate, aluminous, 55 win Ar Phoſphc 
: — ammoniacal, prog wm J. Pitcoal, 
| ——— barytic,, = — — II. 30 Plants, 
— —- calcareous, - 1 ” 3 Platina, 
————— of copper, - - a II. % lumbag 
— magneſian, - i II. „ otaſh, 
of potaſh, . 1 1 J. Precipit⸗ 

of ſoda, = — 8 L 

Muſk, — „ — III. 
N Prieſtley, 
| | | | of the 
Nickel, ”. 5 - . 1 
Nitrate, aluminous, — - EE II. . 
- ammonaacal, ol - — I. Principle, 
—— barytic, - - - 2" BD ruſſian | 


———— Calcareous, - — — I 


— cubic, 2 on - 0 J. yrites, r 
— magneſian, - - _ - II. 
—— of ſoda, _ - * $f 
of zine, = M hs « 2 | | 
Nitre or nitrate of potaſh, - — J. Juzdrupe 
or nitrite of potaſh, - — I 
quadrangular, - WE OX IE I. 
rhomboidal, — - — I. 42 
Nutrition, — — I III. 246 
O * arsfactio 
Fe | Re. agents, 
Oils, fixed, F 88 III. Rectificati 
volatile, . > mW Reduction 
Ornithology, 4 f 17 5 III. zig een, lac, 
: Kelins, 
P gun 
3 N Reſpiratior 
Paracelſus, - — — . Poſting, 


Peroleums = 


17 
U 
* 


ED 103 i 


| Vor. Pas. 
300 Phlogiſtan, For 7 N 8 I. 103, 
100 Phoſphate, ammoniacal, - - = "2. "208 
no —-———— of ſoda, — - — III. 223. 
Phoſphorus, Ts - - - Mk: 233» 
Weitcoal, - - I. 386. 
m bants, analyſis of, i, by naked fire, ⁵—::w 
1 EL, II. 547. 
A umbago, - - II. 463. 
We otaſh, - - - - — 1. 329. 
— the different ſorts of, - 3 
per ſe, - — Ih. 237» 
3 purple, of Caſſius, — 1 
white, — 3 — II. 328. 
Prieſtley, Dr, his diſcovery concerning the action 
of the electric ſpark on ammoniac gas, „ 
— diſcoveries concerning air, =_ I I 
-—= proceſs for. making acidulated water, - I. 345. 
Principles of bodies, — 5 
ruſſian blue, - - H. 427 
— native, - £ a II. 405. 
yrites, martial, 5 DS - H. -402; | 
9 
Juzdrupeds, Briſſon's method of - III. 317 


Klein's method of = - -* IL 316 


a_————— oviparous - _ III. 321. 
42 | 
| R 
* artfaCtion, - - „ I. 98. 
Re-agents, examination of mineral waters by - UE 394- 
Rectification, - - I. 129. 
eduction, 8 1 3 8 E 23% | 
git Reſin, lac, 5 4 1 — - III. 289. 
Kelins, 8 = . — HE . 
gum, * — = HE 52. 
Reſpiration, 8 - - III. 343. 


Noaſting, A 
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| Vot. Pig 
Roſicrucians, „„ 
Rouelles, advocates for Stahl's theory ES I. 1 
| | 3 Sod? 
| 8 | Solu 
| 8 5 58 Solu 
Saccharine matter, - III. 1 Spar 
Saffron, aperient, of Mars, — - II. 448 — 
— aſtringent, of Mars, — — II. 414M Spiri 
Sal de Duobus, 23% 89 
Saliva, — — - - III. 20% Subli 
Saline matters, general nature and compoſition of I. 31M — 
— diviſion and arrangement of — I. zu Subli 
Saline ſubſtances in general, — - I. 30% Sulp! 
Salino-terrene ſubſtances, - - LL — 
Salt, common or culinary, TON * EE 
— febrifuge, of Selvius, 8 J. . 
— polychreſt, 8 - I. Det” 
—= regenerated marine, - J. . 
— ſedative, — — = - J. — 
— ſpirit of - _ = 55 J. N 
— ſublimated ſedative, - 3 Sulph 
Salts, aqueous fuſion of — I. 
= igneous fuſion of = - „ Sulph! 
mineral, compariſon of 5 II. 
neutral, - „ . I. Sulphi 
perfect neutral, — I. 304 Syderi 
ſecondary, += - 3 I. 
ſtanno-nitrous, = + — II. 
Saturn, > Os — -. 
Secretion, - * ” "It: Tartar 
Sel de Gabelle, - _ = - — I. — 
Senſibility, 3 VVV _ III. Taſte, 
Serpents, - - 1 III. Tender 
Stlbccous earth, its properties, , = - I. 198 riſt 
— c con{idered as a genus in Bergman's Tin, 
chemical analyſis of earths and ſtones, = I. %% — of 
Sk. =” Or ͤ„„„„ oe - | III. 20408 — En 
Silk-worms, — . — III. 2% Tortoiſ. 
Silver, 5 0 5 U. soi Tungſte 
| True an 
Vor, 


Pig 


INV D E . 


109 
| | Fort. "Pats 
Soda, e 
Solubility, a charaeniftic of ſalts, - >>. $6208 
Solution of ſalts, account of 2 II. Br. 
Spar, flur, 3 I. 497. 
— ponderous, 9 33 
Spiritus rector, . VCF 
Stratification, A e 
Sublimate, corroſive, J 
GG CCT 
Sublimation, — - 8 „ 
Sulphate, aluminous 252% oo 
———- ammoniacal, — . 
—— barytic, _ K23—2: 1 n 0G 
of copper, - ws — II. 488. 
—— of lime, — — I. 480. 
——— of magneſia, *= 1 8 I... 
G EEO of potaſh, i oe — - | J. 397. 
— of ſoda, „ 
Sulphite of pots, - pi 
of ſoda, = OE: — 
Sulphur, - - - II. 125 
= ſuccinated 7 . IR 00 
Sulphure of lead = - II. 39% 
Syderite, - N - 8 8 II. 40g. 
2 
Tartar ſtibiated, — - - II. 649. 
— vitriolated, — - I. 397. 
Taſte, conſidered as a characteriſtic of ſalts, - TJ. 30. 
Tendency to combination, conſidered as a charac- 
teriſtic property of ſalts, s = - I. 30g. 
Tin, . a - - II. 349. 
— of Panca and Malacca, — - II. 354. 
— Engliſh, . — * 
Tortoiſe, N 3 — III. 280. 
Tungſten, = 5 = II. 207. 
True anal ſis, what. wk - - I. 3. 


Vol. III. 


VUrine, 3 — 3 25 III. in 


Valentinus, Baſilius, — a 
Vegetable colouring matters, 
Vegetables, eſſential ſalts of, 
fixed ſalts and . of, 
—— —— natural philoſophy of, 
pure fæcula of, 
— putrid fermentation of, 
Viper, WO Ig On 
— w 8 
Vitriol, fuming oil of, . 
Volcanic products, | — 


Water, — - 

- acidulated, - ” 
—— . acrated, | Tb 5 
chemical properties of, 
——— ferruginous, - 85 
mercurial, | 


ſaline or ſalt 


Wax 
Wheat, farina of, - 
— glutinous part of, 
ſttarch of 
White of the whale, 
Wood-lice, - 
Zinc, | — — — — - II, 
—— Vitreous ore, or ſpar of, 5 „ 
Zoology, - - - - III. 
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T be Diviſion and Characters of the Eight Claſſes of Animals, 


: — 
* 8 * 1 
TW yo 
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: 1, 


f S. 


by Dau BENTON. 


| 


at. d 


5 8 | 


Having an Head. 


— 


The moſt Part 
having no Head. 


With Noſtrils. 


Without Noſtrils. 


rn 


9 5 


Wk Fave. 


Without Ears. 


Two Ventricles in the 


Heart. 


\ 


* 


* 


One Ventricle in the Heart. 


| 'The Heart variouſly formed, 


or unknown. 


A RS. * * 


Warm Blood. 


* 


— k 


oY WY 


Blood nearly cold. 


A whitiſh Fluid, inſtead of 
Blood. | 


3% 


Inſpiring and expiring the Air frequently. 


Infpiring and expiring the Air, 
at long Intervals. 


Admitting the | 
Air by Gills. | 


| Admitting 
the Air by 
| Spiracula. 


Entrance or 


No apparent 
Aperture to 


admit Air. 


hairy Skin. 


| Hair. 


Feathered. 


_ 


no Hair. 


;: 


Feet or Fins. 


A 


_ Fins, 


*— 


—>— 


Viviparous. | Oviparous. | _ 
| | | With T FT | : . : Without Teats. 
[os | 2 Onker. | One: | or. ah Order,” ch Order. 7th Order. | 8th Order. 
| QuUaprVPEDs. ens : 8 : | Aa 3 SRERPENTõ. |  Fisgnes. | E INSECTS.  Wokws. 
| Four "RP . | Fins, and no ; | Fout Feet, and | Scaly, without | Scaly, th Having An- Having nei- 


tennæ. 


ther Feet nor 
Scales. 


3 — ew 


j 


Tarr II. R Dauadrupeds, divided according to the Sy, 


— 


ORDERS. 


| — FEED * 55 
— * | . 15 
Without teeth 1 —ͤ—ͤ— — — 1. | — — td 
With griaders only „„ * 
Grinders and canine teeth only — III. = 3 3 
IV. — — Ruminan 
| Inciſive teeth in the lower jaw only — Ruminant, with 
; EE | | Tg 7 V. cloven feet; eight 
| ; inciſive teeth. 
* VL. The hoof entire 


VII. The hoof cloven 


Ungulated feet - F Three ungalated toes 


N £ | | J Four ungulated toes 


: 85 e toes « 


Ungulated feet, 
and two 1 Ain. Without canine teetl 
< ; teeth in each 
- QUADRUPEDS | ; jaw 
: W 2 With teeth. — ; 
With canine teeth 


—_ 


in each jaw. 


Four inciſive teeth ? XIII. 


both jaws. in the upper, and 
ſix in the lower jaw. 


Inciſive teeth in Four inciſive teeth | 
| XIV 


| h | Six inciſive teeth in 
| | | | the upper, and four > XV. — (hos 
| | i in the lower jaw. =] 


The toes ſeparate fron 
each other. 


Six inciſire teeth in : XVI. 


each jaw. 


The toes joined toget 
Six inciſive teeth in | | 

| the upper, and 5 XVII. — 3 

| | in the lower jaw. : 

| | | Ten incifive teeth in 

0 the upper, and Jahn vin — — 


8 hs ; in the lower jaw. 


. 
* — Ne DDr 4 wt * WD N _ I ** — * — — — — — 4 ” * 


to the Syſtem of BRISSC M. 


V 8 GENERA. 
855 22 = 2 5 — Ng \ 
25 3 51 5 Hairy fkin — — — Ant- eater « Myrmecophagas. 
Scaly — — _ — Manis Pholidetus. 
Rk FR 2 Hairy ſkin — — — Sloth «» «- Faradigradut. 
| Bony covering orf ſhell — — Armadillo Catapbractus. 
8 NS 3 Two long tuſſes apd a trunk — — Elephaut * » HElephas. 
| 8 Two long tuſks, po trunk — — Sea Cow « Se. . Odobenus. 
— Ruminant, ungulated ; fix inciſive teeth — — Camel « Camelus. 
Turned Fore legs longer than hinder legs — Camelopardalis Giraffa. 
1 Simple ] upwards. be legs of equal lengths — — Goat » Hircus. 
mg et; eichtJ horns. Turned back — | — — Sheep „ Ar 
3 Turned ſidewa — is DE 3 85 — B 
e teeth. | Fu | x . . + 
Th Branched horns — — — — Stag Cervus. 
I No horns _ — — — FF - > Tragulus. 
zof entire — — — 1 — Horſee » A#£quus. 
zof cloven — — — — — — Hog 2+ ĩ ( »: «08 
ungalated toes on each foot — — mp — — Rhinoceros Rhinoceros. 
| 5 Two incifive teeth in each jaw — — River Hog. . . Hydrocherus. 
el toes before, three behind, Ten inciſive teeth in each "at _ Tapir * . Tapirus. 
ngulated toes on each foot — — — _ River Horſe . . Hippopotamus. 
Spines on the body — — — — Porcupine rix. 
| Tail flat and ſcaly — — Beaver . Caſtor. 
3 3 { Long ears — — Hare Lepus. 
ut canine teeth : Short ears — — Coney „V;᷑.1Ll. 
Without ſpines. Flat Sue Fe 
Long tail at — — — quirre!l! cue. 
| Round — — Dormouſe 5 
5 Naked tail || — N i 7 - +  « SH 
. Without ſpines en the bod — Shrew Mouſe . . Muſaraneus. 
canine teeth — With 5 2 V 3 — Hedge Hog EE Zrinaceuu. 
Ys Va Separate toes — — Monkey «. „ Sincia. 
3 Toes joined by à membrane ſo as to form wings | Pteropuss 
28 oo Separate toes — — Maucauco . '. Projimia. 
1 Ihe fore toe joined ſo as to form wings — Bat « DVeſperiilio. 
— — ESL fo PIE 3 8 — Beal: >» Phoca. 
Four toes on the fore, and ſive on the hinder feet — Hyæna. .. HFlyana: 
Five toes on the fore, and four on the hinder feet — — Dog ; Canis. 
es ſeparate from j Five toes on each Firſt toe remote from the other — Weezel , « Muſicla, 
ach other. foot, Firſt toe near the other — Badger Meter. 
| Feet which reſt on the heel in walking — — Ber. .  Urſus. 
Hooked claws which may be drawn back and concealed — — Cat „ Pens 
es joined together by a membrane — — — — Otter Latra. 
— — — — — e -\ >< « 1 aifp4t-- 
W 8 3 DIE na BEE. 3 Opeſſum . Philandzr. 


e 


III. 


Either 


CLOVEN-FOOTED; 
that is, they have 


the toes naked, 
and apart from 
each other: 


— 


The legs fea- 

thered as low 
as the calca- 
neum, or bone 
which ſuſtains 
the toes. 


N Thame 


The Ornitholopie Sy em 


langes, and with the interior for 
OWE i ra 1 Nr hokhind 


the ſpace of one phalanzj 


| XIV. 


; 20 Me 
8: p -— PETS 
. + | The 
q” | di 

w 
- th 
a 
CC 
1 
II. Ir 
Th 
TH. It 
TY: a 
It 
3 
Th 
'V. m 
fi 
Three toes before, and one bchind, — — < c 
| | Th 
VI. | d 

Farr toes all n ä 8 | 5 

ſepatate from : | VII 1 Th 

each other, | | IMS b 

quite to their 7 Th 

baſe | h 

VIII. J 
10 
1 
0 
| TI 
T a :* 
#4 
| | 
X 8 
„ 1 { 
XI. Tl 
C 
= I { 1 
Tiro toes before, and two behind. — — XIII. C 
— 
The middle tee united with the exterior for the ſpace of thre 8 


Stem of Bris 


TIRE D 3%, 


O R D E R 8. 


* 


3 


II. 


III. 1 


1 


VII. 


VIII. 


IX. 


XII. 


XIII. 


XIV. 


i 


The beak ſtrait ; the upper 


| 


{ 


Conſiſting of nine genera. ee 


— — 


Thebeak ſtrait; the upper man- 
dible thickened, . and 8 
what curved at the point; 
the noſtrils half. covered with 
a thick ſoft membrane. It 
conſiſts of one 2285 only. 


The beak ſhort and macht 
It conſiſts of five genera. 


The beak long and conical. f 


It conſiſts of fix genera. | 


3 
3 — 


\ : is & 
Ne | £7 
8 0 f ; &\ 


The beak conical and curved. 
It conlifts of fix genera. 
C 


mandible rrooved on _ 
ſide towards the point. 
conſiſts of four genera. 


The beak ſtrait, and the man- 
dibles not grooved. It con- 
ſiſts of two genera, 

The beak flender, and rather 
bent. It conſiſts of two genera. 


ing of the mouth 3 
larger than the head. 
conſiſts of two genera. 


The beak conical, and gra- 
dually diminiſhing to the 
point. It conſiſts of eight 

genera. 


The beak awl-ſhaped. It con- 
ſiſts of three genera. 


The beak wedge-ſhaped. ' It 


conſiſts of one genus only. 


The beak filiform. It conſiſts 
of three genera. 


| 


The beak very ſma]l, flattened j 
horizontally at its baſe, and 
bent at the point ; the open- 

\ 


— — ſcyen genera, — 


— 


4. The beak ſhort and crooked. — — 1 <6 


S RBA B & EE 


3 ? \ — Inn 2 — 
8 [ 


77 1 oi Columba. 
Turkey Calls Paro. 
4. The head ornamented with appendices. al a Hen - Galt: 
Guinea Hen Meleagric. 
Grous - - = £agopar. 
th No e on the head. — fa Jge = - Perdix. 
Pheaſant +» - © Phaſranus. 
 THawk- - - Accipiter. 
Is The baſe of the beak covered with a SER ſkin. ny Egle Al 
Vulture - - PVultar. 
2. The baſe of the beak- corered with feathers 9 \ Afoo. 
forwards. - - Owl =. - Feri. 
1. The feathers on the baſe of the beak turned for. Chough = =» Coracia, 
ward and covering the noſtrils. - 2 Gow - = * Coruus. 
: Magpie - - Pica. 


2. The feathers at the baſe of the beak turned book: Roifer 5 2 
ward; the wenka uncovered. 1 W erur. 


Thruſh - - Turdus. 
Chatterer - <- Cotinga. 


Ir. catcher = Muſcicapa. 


0 Butcher Bird - Lanius. 
1. The beak convex above. 3 ts 


2. The beak flattened horizontally towards the {baſe 
and nearly triangular. - Ps 


Beef eater - - Buphagun, 


4 varing - = Starnute 


- * 


=> Hoopoe . Upupa. | 
| Promeropss Promerops. 


Goat-ſucker - Caprimulzur. 


5 i = 3 Swallow - - Hirundb. 
{ Tanager - = «+ Tangara. 
Goldfinch - - Carduelis. 
| 3 Sparrow Paper. 
. The two mandibles ſtrait. _ — Groſbeak - Coccoathrauſtes. 


Bunting - = +» Emberiza. 
| Coly - - = GCzliusr. 
Bullfinch = += Pyrrbula. 
2. The two mandibles croſſing each other. = - = Croſsbill - Lexi. 
Lark = lau. 


w. noſtrils uncovered. — — 1 Beccaſico - Ficedulas i,» 
2. The noſtrils covered by the feathers at the baſe} _. b „„ 
of the beak. 5 = ad 25 = Tit-moule 4 I 93 1 
— — — — -e - $9702. 
1. The beak curved. — — — Creeper - - Certhia. 
2. The beak flattencd horizontally, and a little en- 11 Bird J Pehtmur. 
larged at the point; the feet very ſnort. umming Bir Mielliſaga. 


1. The tongue very long aud vermiform, but not Wryneck = Torq allla. 
longer than the beak. - 5 5 Wood-necker „ 

2. The beak very long, quadrangular, and IE ITY - Jacamar - - Galbulas. 

3. The beak. ſomewhat curved, convex at its oper Barbet + Buccoe 
part, and flattened laterally, - - Cuckow - » Cuculut 

Curzem - - Fogon. 

'- = Crotophagus. 

Parrot ,- - - P/ittacus. 

5. The beak long, and as thick as the head, indent- Je81 C16 {© by 
ed like a ſaw; the point of each mandible. C Toyean, =» Fung. 


turned downwards. - - - —_ f 
1. The beak ſhort, and flattened laterally near the EE i» © "Rules 
point. - - 8 - Manakin - - Aangcure 


2. The beak conical, and 3 like a ſaw; the 
end of each eee bent downwards. 


6 83 awan =. —— ce ( Rao! g. {ſher * Thida. 


Motmot - - +» daomtus. 


NN. KN 


„ee 


Bird of Paradiſe Manucodiata. 


— * OY" T3 OED _ 
U 
1 
5 a 


* 
GE wi 


or 
WEB-FOOTED 
that is, they have 
tac toes furniſhed 
with membranes, 


The middle toe united with the exterior for the ſpace of thre pba- | 
| langes, and with the interior for the ſpace of one phalanz; four XIV. 
toes; three before, one behind. 1 | 


{ 


Wings too ſmall for flight, coin — _— __ XV, 


| Three toes only, all before. — — — XVI. 


Winpg ler 2 | 
The lower enougliſer fight.“ 


part of the 
legs without 3 
feathers. | 1 
i Fi | | XY 
f Three toes before, and one behinc.— — XVII. 


L 


_ 
| The membranes of the feet divided. Four toes; three before and one W XVIII 
are divided, and have membranous edges. . | | | . 
The membranes partly divided ; the toes joined together near their baſe ; the legs placed } XIX 
behind near the anus. z | : 
. Three toes before, connected by a membrane; no xx. 
The legs placed toe behind. : 
behind ncar the x | 
anus. | Three toes before, connected by a membrane; one Xx I 
| _ ſeparate toe behind. EY 
ſ- Without a poſterior toe. = XXII. 
| * 
The three ante- "Indented bea. xXIII. 
| rior toes con- A fourth toe 1 85 
The membranes | The legs placed nected by a behind, ſe- 
1 (in he middle of | membrane. parate from 
the body” ande the others. 
horter that it. ; R _Beak not indented. 443 
The four tocs connected by a membrane. BE, 3 xxv 
ö : 
tie body. _ - 
f — XXVI. es 
— X 
— — | 3 1 PETER. x 2 


* 


— — 


—— 


—ů— 


—— 


— — 


—— 


in —— 


—— — 


r —_— . ne. ar ets. ©... 
1 


5. The beak long, and as thick as the head, indent- J=ES] C'\ 1 
ed like a ſaw; the point of each mandible. Toucan, » Tang. 


turned downwards. - 8 i £ 
1. The beak ſhort, and flatt 18 - +14 
oat. | 85 0 attened Oy TD the * im ” 2 
2. The beak conical, and 3 like a ſaw; the 3K1 4 OR * 
end of each mandible bent downwards. Motmot - - = Nonistur. | 


KIV. 0 — ſcyen genera, — 


3. The beak ſtrait, and of a moderate length. ws s-fiſher - Jhida. 
Fox - = Tedus. 


4. The beak curved and ſifarp. — . K FED . 

5. The beak thick, and formed like a feyth, — _. 1 it 5 * 

1. 1 * toes before, none behind; the beak trait, 5 8 D 
omewhat flattened horizontally, and curved at a 5 i 
the point; the upper part of the bead bald & ſcaly. o ö ande 


ü * 
2. Three toes before, none behind. So TFF 


3. Three toes before, one behind; the beak long and Caſoary Caſuarius. 
ſtrong; both mandibles desi at the bot. } Dodo - - + Raphur. 
1. The beak conical and curved. ds —_ B Qu: 
2. The beak ftrait, and thickeſt at the point. T a 3 
5 Plover - - = Pluvidlis. 
. I. The beak ftrait, and thickeſt near the point, — Lapwing - © Fanellus. 


Jac „ acdua. 


XV. an . — four genera. . 


XVII. four genera. — 


2. The beak a little turned p, and ſomewhat flat- ua 


Tufglone - = Arenaria.P 


50 oh j e | tened horizontally. - 
„ £45 - fan . The beak convex above, ood flattened laterally. Pratincole. „ Glareola. 
5 * | 4 The beak ſtrait, and flattened laterally, =— - Rails - | Rallas. 
E Tringa. 
F. The beak ſtrait and ſlender.— — 3 8 Lim 
| | Wueodcock < , - S:ro5þax. 4 
6. The beak curved in an arc downwards, — cu wm. | 
| : | 7. The beak (trait, flattened horizontally, and dilated 5 25 
VII. ———eighteen genera. - at its extremity like a ſpatula, - - | Spobabill Br OM lalca. 12 
: FFF 1 
8. The beak long and thick. — — Dh LS 6 e. 1 | 
Umbre Sespul. | 
9. The beak ſhort and thick, the 885 n in | > i 
the form of a ſpoon. - Boatebill ; Cochbleariun. 
12, The beak ſhort and (trait, 3 at he oint ; 5 
the head adorned with a crown of Wes " | Crown Bird - Balzatica- 
11. The beak conical and curved, — | Carisma Cariama. 
Screamer,,, Aubina. 
u. The beak conical, flattened at the ſides, and the 5 1 
E fore part of the head without feathers. Gallinule = Porphyrics 
1. The membranes of the toes ſimple, the beak fir t 8 f 
VII. [I three genera. - 0 and acute. p w— - — > vane -, - 3 
g | 2. The membranes of the torn Jagged. Ee. Cool 7 - - Fa, OY. 
XIX. % be. — | — — — p ES 
| Y * The beak ſtrait and acute. — 1 5 | il! („ 
XX. —— three genera. -. 1. The beak flattened at the ſides, with tranſverſe Pan mot | 0 . {AY „ 
5 8 : 3 - - - T Auk - —˙— u | 
| ls e beak ftrait, the extremity of the upper man- 8 - - »- Sphenijelth 
XX. ———— three genera. - dible bent. R X f A 
. | . The beak ſtrait and acute. — 5 Diver - =- - Mergus- 
XX11, — one genus. — — — — == - Albatroſs - - ÞAlbatrus. 
| Shearwater - Pußfnus. 
1. The beak bent near its point Petrel - | = - Procearns 
PO. 2 | : 5 Arctic Bird - Stercerarius. 
XIII. — ſix ä py Fall  -- -<: --. H_ 
| | | Tern = «- - +» Steril. 
2 50 _ flattened at the ſides. md L Kaori 5 Rygcbapſalia. 
: Ge I, ke n FIR poke 100 or the Merganſer - +» Merganſer. * 
neath. - * Fa - Duck e Anas. 
f Darter - Anhinga- 
E The beak acute. Et inc J Tropic Bird. - Lepturus: 
XXV. > five genera. » | Booby - . Sa. $3 
| 2. The beak hooked at the point. — Cormorant - - Phalacrecmran. 
Pelican - QOnacrecalus 1 
| . r The 2 Were e : OOO Fo the middle, 98 Flamingo 8 Phenicepteruse x 
NXVL = nw three genera, = ee „ Et Atoſet . Avocetia. 3 
ö 2. The beak not indented. — — Courier <« Corrirs 18 


— AA * 
m— 


—— a af. MEE 4 — 2 [EY 8 a 


1 * P _ : 


Genus IV. Lizards J 
| Ee { which have the tail | 

| | round, ſcaly, and | Conftting of 17 ſpecies. 
longer than the bo- [ 

dy. 


1 | , 
| OVIPAROUS | 
> [QUADRUPEDS. * 


— 


22 


6 Genus V. Lizards 
| Which have four | : : 
. toes on the fore- f Conſiſting of 5 ſpecies. 
| a feet, and the body 5 | 

| | ſmooth. J 


1 | | . | . {| Genus VI. ey 1 
ö 5 The Dragon. 


| | Genus I. Toads ;- 
5 | | ] the body round, 

| | | and tuberculated, 
s the legs ſhort. 


Conſiſting of 14 ſpecies: 


ES 5 Genus II. Frogs 1 . 
CLASS III. The body which have 3 Conſiſting of 11 ſpecies. 
naked, without a tail. body long. 


Genus III. Frogs) 
Which have the 
| | Is toes terminating > Conſiſting of 9 ſpecies, 
= | in a broad flat fur- 1 
. face. | | ) 


4 


F< 
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Tape IV. The Diviſion of Oviparous Quadrupeds, by DAUBENTON. 


* 
5 7 % Re. 
4 5 * , 
Wn . 


CLASS I. The body covered with a ſhell. 


"'ToRTOISES. | Conſiſting of 15 ſpecies. 


Genus I. Lizards 

which havethe body 5 

ſomewhat tubercu- ? Conſiſting of 8 ſpecies. 
lated, and the tail | | 
flat. 


— 


Genus II. Lizards Ts, 1 
| | I which have the tail > Conſiſting of 12 ſpecies. 


- | ; verticillated. 


| 1 | Genus III. Lizards 
i | which have the tail | 
CLASS II. The body round, ſcaly, and p Conſiſting of 5 ſpecies. 
naked, with a tail. ſhorter than the | 
. body. ) 


| LIZ ARDsS. d 


Genus IV. Lizards ? 
- Which have the tail 


| . | | | round, ſcaly, and Conſiſting of 17 ſpecies. 


© Sole n PIAJIIAOD 


'S2199dj N Jo uu JJ 


Sold LJo syquoo 31 
Po | 


*$219dj 5 Jo $yyuoo 3] 


*S2199dj 11 30 $yyuo9 J | 


& 


*89109dj 9 3o 8yyu09 3] 


en ve. 


800) 2y3 Jo Ard aopun 21, A 


Alloq ay3 15 


nun $2d11y A4jeoJ ou 3nq 


£359] =2403 213 uo $2013 


dan pur fpunol Ir o. Al 


Aleq ay 81010 
-e Juruuna ssdiq Alea 
pur £©199J-940F 213 uo 


$203 gag puno Ife . III 


ono * Jo uro 2y3 
ur We 212, ue Suh 
S$9]e9] pur ©300z YIr9 uo 
$903 gan punoa fir 2yT, 


| <4993-9403 q uo 
$203 An pur ry rg o 


"od 


*jenbo 4jceau 
ö 41A $303 YI, II 


sun 
Jo ui 213 een? 
23 Spaemo} faurnye pur 
Tenboun AA ae $203 o. *] 


4 


*SNOISTAIC 


2 


Pye qu paza4co z0u {poqayy, 


*SCYYZI'T II snus9 


— 


2 


ay * {NM PaI2AOD Apoq IF, 


*SASIO.LYOJ, I Snua9 


* 


— 
. 


ez er Suravij | 
Ce | 
5 qu, O snouvAO 


1 88 %% 


20242 VT 30 N i *podnipornrgy enoanging { Ain E 2omoyfy v. A a79v I, 


ar 


1 


= : 
Mew 1 
ny 


— _ 


ä W 


OE —— —_ 


pas 2 


— 


| 


F 


— 


*S2159dj 1 30 $yyuo) 3] * * * * * © * 43293-2403 o T 


— __— —— I — —— ¶—äA—uää—— — . — — — . —⁊ð 4 — — — — — . A > I WIEne———-——_— 


so οο d . 3o $yyuo 31 


— 


S , go $yyuoo 3] 


*Sd199dj ⁊ 1 30 SY uo 21 


©3199] 
-JIPuly 213 uo $203 IAY 
10 1noz pur 405-10 
21} uo $20} Ano 10 o. 


Sof 9 30 $41yuo9 WI 


IIIA 
ur JO 
S ο,òmiↄqutu od IIA 
*3397 1JPulry 213 pur 940 
c aan ER fol 
*2Jnoy e 
Jo 3001 213 uo $2Jex v 
*42Y}Oue 1940 ↄuo gun 
MA seo un poloA00 
$20} ay} qo ed aopun qq. 


*$0109d7 I 30 $yyuo2 71 | L107 oi 30 


sodod)q 7 Jo Spuuoo 31 | 
so οꝗ E Jo SY9UO) 1. 


Anaq o 1 


r 


Soo df 17 Jo SYnuoI = -un $2di1y roy ou anq 


*S9199dj r 30 $ymuo? 3] * * * + + © 43293=a9pury O. II 


{ punoi 


Ap 


'STATILAAN 


— — 


III $nuaH 
*$203 21} 4opun vomrur plohA 
Jo $neq pur Zuoſqo ApOoq qi. 
II nu | 
*1ejngJur 
a0 h 213 40 2uo 213 ine 


pue guoſqo 4poq pur peay 241, | 


'590Yg I muy 


*SCUYZI'T II snus9 


pur pazeorq Apoq 2y 1, ] 


loi e yu4p3432400 30u poqayy, 


aALOOd OC ML 


| ; 
tea e mon 


© sα,,EuadVvnO snouVvAIAO 


1 9 


SVTO 


— 


4 


1 


8 ERPENT », Coluber, Linn, | T” | | 


Genus IV. Serpents which have ſmall ſcales beneath 
: the body and tail. It conſiſts of thirteen ſpecies, 
Anguis, Linn, 


» | Genus V. Serpents which have the body divided into | 
| | annuli or rings. It conſiſts of two ſpecies. 
| . Linn. : 


\ 


Guns VI. Serpents which have the {kin naked ſmooth. 
. | Cæcilia, Linn. 


. It conſiſts of two ſpecies. 


— — — | * 
. „„ re fs PF... oY ny : . . _ 
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TABLE VI. The Diviſion of Serpents, by DAuBENTON. 


one on; 


SERPENT S. 


f Genus . - Rattle - ſnakes; or ſuch as have a Rattle 


It conſiſts of four ſpecies, 
Crotalus, Linnæi. 


Genus II. Serpents which have large ſcales (Scuta) be- 


neath the body and tail; without a Rattle. & It conſiſts of ten ſpecies, 
Boa, Linn. 


-4 


Genus III. Serpents which have large fcales (Scuta) be- 


CY and ſmall ſcales (Squamæ) It conſiſts of uinety Un ſpecies 


Coluber, Linn, 


Genus IV. Serpents which have ſmall ſcales bencath 2 
- the body and tail. Te conſiſts of thirteen ſnoeriec 


TABLE VII. 


1 

| 

| 

| 

T% 

| 

EITHER 

The gills perfect, 
Iris HES } 


HAVE 


The 1, chthyologic Oyſtem 


——__—_ 


ſ Or. 
| The v 
| _ !Ord( 
neck. 
| 
| 
'| Claſs. AcanTHopTERYGIH. | 
The fins ſupported by ſmall bones. ! Orde 
| I The vent 
the brez 
A 
| 
| Order 
'The ventr 
: | the abd« 
U 
| - 
3 Or 
ö ; 
j 4 


hem of GoUAN. 


5 1.7 Ol | 1 
Order I. Apodes, 2 2. Oword-fiſh - Tibbi. 
The ventral fins wanting. 3.— 0 5 


+ Weveer . = Trachinus. 
— - - Uranoſcopus. 
: Dragonet - Callyonymus. 

: Blenny =  Blennius. © 


The belly- fins placed beneath the 


Order II. Jugulares. 
neck. 


9 DO = 


. Goby - - Gobius. 
Cepela. 

. Dolphin - Coryphena: 
. Mackrel - Scomber. 
Wrafſe - - . Labrus. : 
Gilthead = = Sparus. - 
Chetedon. 
* Scaena. 
Perch = Perca. 
Father Laſher - Scorpena. 

11. Surmullet «- Mullus. 

12. Gurnard - Trigla. 

13. Bull-head += Cottus. 

14. Doree = «- Zeus. 

| 15. — - = Trachipteraus. 


(16. Stickle-back - Gaſterofteus. 


Order III. Thoracici. 8 | 
The ventral fins placed bs 
the breaſt. 


— 8 
DO An Þ WD me 


3 . Catfiſh - Silurus. 
Order IV. Abdominales. . Mullet - - Mueil. 


The ventral fins placed beneath = = Polynemus. 


I 
2 
3. 
the abdomen. 4. = = Theutys. 
L 5. —— Eu. 


— 


1. E! v i 
2. Gymnotus - Gymnotus. 
3 Wolf-filh - Anarhichas. 
= - S&Sromateus. 
5. Launce - - Ammodytes. 


Order I. Apodes. 


FISHES J | 5 
| HAvE | | N 
Orc 
Ord 
| | Claſs IT. MAaracopreryci. 
The fins ſoft, and without bones. | 
, ] 
| | 
Order 
| 4 
L 
5 T 
| 'Orc 


| 

OE | gs 

The oh 8 Claſs III. BRONcHIOSTECT. 4 Orde 
ECT. | 


Order I. Apodes. 


Order II. Jugulares. 


Order III. Thoracici. 


Order IV. Abdominales. , 


'Order I. Apodes. | 


Order II. Jugulares. 


Order III. Thoracici. 


Order W. 1 


UV) HD m4 


| 3 1 
8 | 2. 


7 Sucking-fith - FEcheneis. 


s 


© n Op 


Fo 


Þ WD: my 


Angler 


1. Fel - - - Murena. 
2. Gymnotus = Gymnotus. 
3. Wolf-hſh - Anarhichas, 
4. = - Stromateus, 


Launce - - Ammodytes. 
= - Lepadegaſter. 
Cod -- Gad. 
. Flounder = Pleuronectes. 


Lepidopus. 


» TL oricaria. 


Atherine - Atherima. 
Salmon = += Salmg. 
— - - Fi;ulari. 
Pike H&K. 
Argentine Argentina. 
Herring Clupea. 
Flying-fiſn- Exocetus. 
Carp - Cyprinus. 
Loche - - Cobitrs. 
= - Amaia. 
—  DMormyru. 


Pipe-fiſh - Syngnathus. 

Baliſtes = - Baltes. 

- =» Oftracion. 
Tetraodon. 

Diadon. 


Sun- fin 


Lophius. 


. Lump-fiſh - Cyclopterus. 


Centriſcus. 
as Pegaſus. 


TABLE VIII. 


Method of 


m—_ 


The Entomologie 


SECTIONS.. 


SECT. I. 
_ Coleoptera, or 


Jtaceous ſhells o- 
ver their wings. 


Inſects with cruſ- 


rs. 


ä — — WG o un 
x 


x T* J 


— 


* * 
— — FTE” 8 wrt = 


I. . . . . Either the ſhell is hard, and 
covers the whole abdomen ; 
and their feet have... , . 


II. . . Or che ſhell is hard, and covers 
| only part of the abdomen; HI. .. . . Or three articulations to all the feen  Forficut 


and their feet have. . .... . 


III. The ſhell is ſoft, and their 


o „ 


0 


I Prat 


| Ant] 


I. . . Either five articulations to all the feet, ſuch et Felts 


1 
Q 
— 
J 


II. . . . Or, four articulations to all the feet, ſuch as the < Galer: 


Rhino: 
Curcu 
Beoftric 
Clerus 
Anthr, 
Scolytu 
Caſſide 
| @ Anaſp 
III. . . Or, three articulations to all the feet, ſuch as 1 Coccing 
Triton 

Diaper 

| Pyroch 
IV. . . . . Or, five articulations in the two firſt pair of feet,, Cantha 


and four only in the hinder pair, ſuch as . . . . J Tenebr: 
Morde. 


| 2 | Notoxu 


Cerocon 


3 Either five articulations to all the feet.. + Staphyl 
IT. . . . . Or four articulations to all the feet Necydai 


IV. . . Or five articulations to the two firlt pair of —— 3 


and four to the latter, . . o =o + oo oo > » 


I... . Either five articulations to the two firſt pair of 1 1 Be 
| and four only to the latter. ; 
II. . . Or two articulations to all the feet. Trips. 


III. . . Or three articulations to all the feet.. deryalin 


IV. . . . . Or four articulations to all the feet. Lociſta. 
V. . . Or five articulations to all the feet.. antes 


— a 


d of GEOFFROY. 


— 
GENERA. C 0 N 8. Gy 8 — —————______—— | | 
Platycerus. DT ES 7 6 — ed +. "Wl GENERA. 
I Ptilinus. | 3 _— 
Scarabeus. [ Cicada. 
_ Timex. 
ttelabus. II H Naucoris. 
ö 259 6 © + „ em tera, or 4 . c | . 

\ Dermeſtes. „ As inſects whoſe . Notonecta. 

By 4 mf ; half membranaceous, . . , 7 5 1 are half cruſtaceous, | Corixa. 7 
nthrenus. : EET - © "TITS Hes. 

| 1 iftela. e 

s th ; eltis. phis. 

ps | Cucujus. Chermes. 

Elater. Coccus. 

Bupr e ig. | 8 P 7 
SHE 2 g apilis. 
en II... . . Inſects with four farinaceous wings, Sphinx. 
ane; ohh „„ „5 Pterophorus 
Cicindela. W n, 
rd 5 _ Tinea. r 
| Hydrephylus. : : 
| Dy 3h I. . . Three articulations to the feet . . = ag 
| C Gyrinus. IT. . . Four articulati . 

* AMelelontha. articulations to the feet.. Raphidia. 
Prionus. " Ephemera. 
Cerambix. 2 bryganea. 
Leptura. 1 emerobius. | 
ee IV. . . . IInſects with four naked eee 
6-6 "IF membranaceous wings. Crabro. þ 
Craiceris. : H.. : a Uracerus. | 

rr ay ive articulations to the feet. Lenthredb. | 

the < Galeruca. = ; ef? x 
I Chryſomela. 2 olepis. 
Milabris. ulophus. 
Rhinomacer. Jchneumon. 
Curculio. Veſpa. 
Boftrichus. % Apis. 
. Formica. 

| Anthribus . . Oeftru F, 
Scolytus. Tabanus. ; 
Caffida. Afilus. | 

© Anaſpis. Stratiomys. 

3 Coccinella. v ; Mufſca. 
3 ... Inſecte with te = Stomoxys. 
mes 4 LT „ 2 Volucella. 
Pyrochroa. Nemotelus. 

feet, | Cantharis. Scatopſe 
7 Tenebrio. H. 5 
Mordella. Tipula. ; 
Notoxus. | Bibio. 
Cerocoma. f Culex. | | 
. +» Staphylinus. " Pediculus. | 
. Necydalis, Podura. f | 
. « « Forfficula. Forbicina. . 
2 Melee | 2 
3 x h . elifer. | 
2 4 Acarus. * 
p VI. . - + « Inſets without wings. | Pillai: 
cet, Bl | . : g : 
Rs atta. | „„ L Aranea. 
3 Monoculus. a 
Gryllus. x : —_ ulus. 
I Acrydium. 5 858 
. Locuſta. | niſcus. 1 
6 Hellus. ; 
— Scolopendra. 
— ee Julus. 
}: 


WORMS 
ARE 


| 13. Purpura. 

14. Porcellana. 

15. Globus. 
Section II. j 

Covered Worms. | 7. Oſtrea. 

| : 2. Chama. 

3. Concha cordis. 

4. Pecten. 

5. Mytulus. 

6. Solen. 


Order II. With bivalve ſhells, 


| 3. Concha Anatifera. 
4. Chiton. 

Section III. *. Aﬀterias. 

Cruſtaceous Worms. — — — 2. Echinus. 

[ 1. Hydra. 


Order I. Naked polypi. 2. Urtica Marina. 


| Order II. Polypi, in corneous 


I. Lithophyton. 
or ligneous cells. 


2. Corallina. 


Section IV. } 


Polypi. Order HI. Polypi in cretaceous 
53%" -— Ss 


1. Sum. 


q 
| 

I. Pholas. 

Order III. with polyvalve ſhells. 6 2. Balanus. 

7 2. Madrepore. 


1. Eſchara. 


Order IV. Polypi in ſoft and 


r 
J 2. Spongia. 
L ſpongy cells. 1 3- Alcyonium. 


TALE IX. 


A methodical Diviſion of Worms. 


3 


Seftion 1. 


Ta 


_—_ 


J Naked Worms, — 


Section II. 


1 


—— 


* 


2 


* 


Order 1. With univalye ſhells, 


"yy. 
jun 


4 


GENUS. 


Gordius. 
2. Lumbricus. 
3. Aſcarides. 
4. Sanguiſuga. 
5. Limax. 

6. Txnia. 


1. Patella. 


2. Haliotis. 
3. Tubulus. 
4. Nautilus. 
5. Cochlea. 

6. Nerites. 

7. Trochus. 
8. Cilindrus. 


9. Voluta., 
10. Strombis. 
11. Buccinum. 
12. Murex. 
13. Purpura. 
14. Porcellana. 


' | 15. Globus. 


s..? 


12 


13 


14 


ACIDIFIABGE BAS ERS. 


—_S_S—__—_— 


th 


" 


SUBSTANCES THAT HAvr 
| YET DECOMPOSED. 


NAMES NEWLY INVEN- 


TED OR ADOPTED, 
Light. a- — 


TL tent ber 
of beat. 


} Oxigene. - | The baſe of vital * 


= 


R 


i: 
- : gas. 
| Azote, or the radical The baſe 


Hydrogene. 


principle of the ni- 
tric acid. 


Carbone, or the radi- 
cal principle of the 
carbonic acid. 


| Suljhur, or the radical 


principle of the ſul- 
rhuric acid, 


Phoſphore, or the ra- 


d ical principle of the 
phoſj horic acid. 


Radical principle of 
9: 66 A acid. 


Radical principle of 


the boracic acid. 


Radical principle of 


the fluoric acid. 


Radical principle of 


the ſuccinic acid. 


Radical principle of 


the acetic acid. 


Radical principle of 


the tartareous acid. 


Radical principle of — 


the pyro-tarrarcous 
acid. 


Radical principle of — 


the oxalic acid. 


| Radical principle WE 


the gallic acid. 


Radical principle of — 


the citric acid. 


Radical principle of — 


the maiic acid. 


Radical principle of — 


the benzoic acid. 


Radical principleof the — 


Py: 0-1;gneous acid. 


Radical principle of — 


the pyro-mucous a- 
cid. 


Radical principle of — 


the camphoric acid. 
adical princ' P 
the lactic acid. 


Radicalprinciple of the — 


ſaccho-lactic acid. 


Rafical principle of — 


the formic acid. 


Radical principle of — 


the Pruſſie acid. 


le of — 


The bfe of inflammalle 
ted air, or of atme- 
Jt heric mephitis, 


Pure coul. 


— 


of fhlogiflica-" 


A 


?, Or matter 


1 


1 3 


{ 


EXHIBITING - THE 
Tropoſed by Meſicurs Ds MORVEAU, LAVOISI 


| 


THE SAME 


TED OR ADOPTED, 


Water. - - 


Nitric acid. - 
With an exceſs of d xote, 
Nitrous acid. - 


— 


Sulphuric acid. 


With leſs ox igene, 
Sulphureous acid. 


Phoſphoric acid. 


tion of oxigene, 
Phoſphoreus acid. 
Muriatic acid. — 
With an exceſs of oxi- 
gene, 


Oxigenated muriatic 
acid. 


Boracic acid. 


F uorie acid. - 
Succinic acid. 


Acetous acid. - 


With more oxigene, 
Acetic acud. - 
Tartareous acid. 


Pyro-tartareous acid, 


NAMES NEWLY INVEN=- 


The baſe of nitrous gas. 


Carbonic acid. - 


With a ſmaller propor- 


C H F 


III. = | 
SUBSTANCES COMBINED 
WITH OXIGENE. | 


g 


— — 
Water. 
The baſe of nitrous gas. 


White nitrous acid. 


Fuming nitrous acid. 


Fixed air, or cretaceous 


ac id, 


Vitriolic acid. 


Sulphurcous aciu. 


Phoſphoric acid, 


Fuming or volatile phofe 
pboric acid. 
Marine acid. 


* 


Deþblogiſticated marine 
acid. 


Sedative ſult. 


Acid of 77 27. 
Volatile ſalt of amber. 


D/. illed vinegar. 


Radical vinegar. 


Empyreumatic tartare- 
ous acid, or ſpirit of 
fartar. 

13 


THP 8 ; IT, 
INTO Nur SUBSTANCES REDUCED 
Ag STATE OF G45 BY "THE 
TODD DITION CZ CALORIC. 
3 NEWLY inves 
ED ok Adoprey ANCIENT NAMES. 
— 3 90% e ee 
Oxj en ; 
2 NB. It Del logiſticated or vital 
8 "Wat l ht con- air. 
tion I the reduc- 
e ” way he into a 
0 
4 "S©119Us pas, s Inflammeadle gas. 
Azoti 
tie gas. = Phlogiſticated air, or at- 
ey pheris mephitis. 
— i FI 5 5 
— . ——— — — 


| 


Gallic acid. - 


Citric acid. - 


{| Malic acid. - 


Benzoic acid, - 
Pyro-ligneous acid. 


Pyro-mucous acid. 


Camphoric acid. 
Lactic acid. - 
Saccho-lactic acid. 


Pruſſic acid. 


Aſtr ingent principle, 


Lemon juice, 


| Acid of apples. 


Flowers of benzin. 
Spirit of wood, 


Spirit of honey, ſugar, 
MCs 


Acid of milk. 


Acid of ſugar of mill. 


Acid of ants. 


fan blue. 


Colouring matter of Pruſ- 


ANCIENT NAMES. | 


Nitrous 
Nitrous 


Carboni 


| FSulphur 


F Ws 
* 
P 


: Muriat 


Oxigen: 
acid | 


| | Fluoric 


„ 


E 
R, B 


[BINED 


974 284. 


id. 


cid, 
2faceous 


e ph 7 


Muriatic acid gas, 


* 


marine 


ber. 


Fare 


tit of 


1 
—= 


2 — 


1 


1 


[Naurs NewLy INveN- 
TED OR ADOPTED, 


Nitrous gas. 
Nitrous acid gas. 
Carbonic acid gas. 


N 


Sulphureous acid gas. 


Oxigenated muriatic 
acid gas. 


7 


| Fluoric acid gas. 


— — 
— — 
— —— 
— — — 
— — 
—— — 
—— — 
— 2 
—— — 
— —— 
— — 
— — 
— 2 
— — 
—— — 


IV. 


THE SAME SUBSTANCES IN AN OXI1- 
GENATED GAZEOUS STATE. 


ANCIENT NAMES, 


— — 
— — 
> — — 


Fixed air, mephitic air. 


Sulpbureous acid gas. 


Marine acid gas. 


Depblogiſticated marine 


acid gat. 
Spatheſe gas. 


| Nitrate of petals 


lay 1787. 


v. 
THESE OxIGRNMTED SUBSTANCES 


j NEUTRALIZY gy THE ADD. 


TION E BASES. 


Inames Newry INy 


TED OR ADOPTED, 


© « 1 . 
— 
— 
— , — 
. i — 
— pu 8 — 
— 
—— - A 
w— 


Common nit res 
oda, &c. Cubic nitre- 


Nitrite of potaſh. 
of lime. 


of 


Chalk. 


4 
Carbo- . 
ae for potaſh, &e. Ege erveſcent allalies. 


of iron, &, of iron, Me. 
- (of potaſn. 2 EG 
| of ſoda. Glauber ſalt. 
of lime. © Selenite. 
Sulphate 4 of atuminous Alum. - 
28 | earth. 
of barytes, Ponderous /Þr- 
of iron, &t. Vitriol of iron, &Cc. 


Phoſphoric ſalt with a 


baſe of natrum. 


Phoſphate of ſoda. 


ANCIENT NAMES, 


Sulphite of potaſh, &e, Stabil a ſulphur eous ſalt, a 


M I C AL NO MEN ( L ATURE 
ERTHOLLET, and De FOURCROY, in - 


TED oA ADOPTED. 


— — 


Carbure of iron. | 


of iron. Tanis iron 
Sulphure & of antimony. Ati 
.of lead. Galem 


Sulphure of potaſh. 
Sulphure of ſoda. 


them. 


ſuſpended in it. 


genous gas. 


Calcareous phoſf hate. Farth of bones. Phoſphure of iron. 
Superſaturated phoſ- Haupt r ſul perlatum. 
phate of ſoda. | 
Phoſphite of potaſh, &c. 
Muriate of potaſu. Febrifuge ſalt of Sybvius. — — 
Muriate of ſoda. Marine ſalt. 
Caicareous muriate, &c; Calcareous marine ſall. 
Ammoniaca] muriate. Sal ummoniac. 
Oxigenated muriate of 
ſoda, &c. £ 
Borate ſuperſaturated Common borax. — — 
| with ſoda, or borax. 
Borateof ſoda, &c. ſoda | | 
ſaturated with the acid, b 
Fluate of lime, &c. Fluor ſpar. — — 
Succinate ef ſoda, Ke. — 1 — 725 
of potaſ. Terra foliata tartarji. — _ 
of ſoda. Mineral terra foliata. . 
Acetited of lime. Calcareous acetous ſalt. 
of ammoniac. Spirit of Mendererus. ; 
of lead. Saccharum ſaturn, 
of copper. Verdigris. 
Acetate of ſoda, &c: 
Acidulous tartarite-of Cream of tartar. = 
potaſh, > 
Tartarite of potaſh able alt. 
Tat tarite of ſoda, &c. "Salt of Seignette. 
Pyro-tartarite of lime. — — — _ 
Pyro tartarite of iron, 
&c. 
dat 440+ ADD LIDEDS ———=——— E . * — 
potaſh. 
Oxalate of lime. 
of ſoda, &c. ; 
Gallate of ſoda. — — JT —, _ 
of magneſia, 
of iron, &c, OE : 
Citrate of potaſſi. Terra foliata with le- — . 
| of lead, &c. mon juice. | 
Malate cf lime, &c. — — — . 
Aluminous henzoate, — — — — 
Benzoate of iron, &c. 3 
Pyro-lignite of lime. — — — je 
Pyro-ligmteof zinc, &c. 
Pyro mucite of magneſia. — 1 LF 
Ammoniacal, &c. pyro- 1 
mueite. 6 
Camphorate of fola, — — 3 he 
Co . * ; . 
Lactate of lime, &c, — — a 2 
5 of iron, — — = 8 
e. 
Ammoniacal, &c. for- Spirit of magnanimity. — — 
miate. \ 
| Pruſliate of potaſh, &c. Pblogifticated alkali, or [ — — 


Alkaline ſulphure with 


carbonaccous matters 


Phoſphoriſed hydro- 
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NAMES NEWLY INVEN“ 
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Sulph. hydrogenous gas. H. F ati gar : | 
Altalineliners of ſulpbur, 


Alkaline ſulphures with Metaſſ liners" of ful 
metals ſuſpended in fb 3 
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at | | 148 * 3 182 CO = 12 [| ! R 
the camphoric acid. . 8 : 
24 | Radical princ * of — — pp _ NR = Lactic acid. = Acid of milk. — 
I che lactic acid. 5 e 5 
25 Radical principle of the — —.— 395 9 61 7 85 8 Saccho-lactic acid. Acid of ſugar of milk, — 
ſaccho-lactic acid. 
26 Radical principle of — — 1— +5 =—_ 9287 Formic acid. - Acid of ants. DEE 
the formic acid. | f | 
27 Radical principle of — _ 3 YT 5 * Pruſſic acid. — Colouring matter F Pruſ- ] — 
the Pruſſic acid. ſian blue, OY 
28} | Radical principle of — — _ —_ 1 5 88 Sebacic acid, + Acid of greaſe. — 
the ſebacic acid. | ; N | 
29 Radical principle of — — on 8 SO 5 JLithic acid. Stone in the bladder, = 8 
the lithic acid. : | 
30 Radical principle of — _ 998 De Mo Bombic acid. - Acid of the filk-worm. — 
{ the bombic acid. | 
| | OXIDE 
| . . 5 . : .* - ' 
31 [ Arſenic. - - Regulus of arſenic, 1 — — — —_ Oxide of arſenic. 5 or calx Yellow ſa 
| g 6 Red f 
: | Arſenicalox 
32 Molybdena. — — — — — — — Oxide of molybdena. Calx of molybdena. Sulphure of 
| 4 Molybdic acid. : 
22 | Tungſten. = — — — _—_ — — Oxide of tungſten. Yellow calx of tung. ſten. — 
; Tunſtic acid 5 
Mangsneſe. Regulus of manganeſe. F ” ” = F. = 
ac SES 
| ie maganeſe. 
2 Nickel. - _ — — — — — Ox de of nickel. Calx of nickel. —. 
30 | | Cobalt. 2 Regulus of cobalt. — — — . — Grey oxide of Calx of cobalt. Alkaline col 
| Vitreous & cobalt. oxides. 
ö 
14 py 4 5 
. | ED — White Magi eryof biſmuth, or Sulphurated 
= tn. a as 75 2 7 ; * 5. GET. 8 © 
3, | oh , oxide of white paint. biſmuth. 
Yel'ow ( biſmuth. Yellow calx of bi/muth, 
18 22 Vitreous | Gla/s of biſmuth. | 
> Bn | 11 — oo Pionneat SS bh SN — — ſby the nitrous Diapboretic antimony, Grey 8 
n p | acid, Red 
< . by the muria- Powder of Algarolti. Orange 
— | [of an. J. fic acid. Vitreous 
2 ti ny ſublimated. Flowers or ſnow of an- 
2 Oy ; timony. Alkaline oxi 
Mg | vitreous. Glaſs of regulus of an- timony. 
47 3 timony. 
391% Zinc. - - — — — SO} _ _—_ Oxide of zinc. Calx of zinc. Sulphurated 
905 Sublimated oxide of Flowers of zinc, pom- Zinc. 
5 { zinc. pbolix, &c. 
c Iron. - - — — — — — — Black . : Martial ethiops. | Sulphurated 
ud * Red oxide of iron. Aſftringent fafron of iron. 
Wo | | Mars. = 
a1 |S | Tin. 8 8 Ss — _ — — nds White oxide of tin. Calx or putty of tin. Yellow ſulp! 
= | oxide of ti 
42 Lead. = = _— Ae — — — —— 1 White Ceruſe, or white lead. Sulphurated 
Yell;zw (oxide of Maſfficot. lead. 
; Req lead. Minium. | 
1 | Virreous Litherge. 
| ey IE NY X00 5 — Red Brown calx of copper. } Ammoniaca! 
43 Copper. N * [Green (oxide of cop- Green calx of copper, copper. 
4 per. or wverdigris. : 
| | ER Blue Aountaim blue. 
4 3 — 3 3 — 1Blackiſh 8 LEthiops per ſe. ſu) 
= | | 8 f 2 Yellow 2 Turbith mineral, Black 585 
| Red 6 Precipitate per ſe. Red m 
45 | Silver. — — — — — — —— — Oxide of ſilver. Cats of ſil ver. ö Sulphurated 
75 3 . — 8 3 . : ſilver. 
46 = op my — — _ Oxide ef platina. Cals of plitina. = 
Ws Cold. = * Reg 4 TY 25 885 — Oxide of gold. Calæ of gold 
48 i earth. Vitri/i:bls errth, quartz, — — TRL Re Es _ Co. 8 
87 x . C. n WES — — 
40 = Aluminovus earth, Clay, or earth Falum. — — 3 5 855 = 
SD] © : Barytes. LE Terra puriere/t. — — CES 9 28 N — 3 
51 5 Line — Calriroous =. — — 5 3 | Tg 78 — . 
Z Z 1 [ Mao! eſia. a —— — —— — 3 3 Cs po — 3 — — 
3  -Pctailh. - - F eget ible fixed alkali of — — i EE 8 85 —— — 1 
x tart ir, e. 8 — — TEM 73 ES 
£41 = j Soda. - - Mineral altali, marine — — * Fa 
2 alb li, natrum. LEE ous — . 
. Try mmMmMOo!:1ac. = Fluor, or cawflic volatile Ammoniacal gas. Alkaline gas. 
% tali. : | | 5 | 9 8 — 3 HA 
| * Ac the filb tance in the lo”. er part of this col Im carnot h reduced to A ga- ; : 
| CA TUCE Cazeous ſtate, and not only they, but ſ-verat of thoſe in the 


DENOMINATIONS ne 


wly 


appropriated to ſeveral vhi , J 
, | * Subſtances, which are more compound in thei 


upper part; 


we have the 


: 9 | 10 
Niro Names. | Niucous [Glutinous matter, | 3 un in which t] 
A 2722 5 7 2 25 7 9 * 14 5 Xr 0 + 
. . or glucen, Sugar. Starch. Fixed oil. Volatile oil. aromatous Ref ; ; | {i l <->) {nm 
| meta IN, Extractive matter, Feungus matter pre 
| — . 3JIICI| 3 2 
| 5 : 25 | | matter duminate: 
| j - s | . | | 
Ancicnt Name,. Mucilape. Gl . Th N 1 Kr N Fat oil. . 8 5 | 
85 End 5%; I RL! $a 88 res: F ent tal oil, Spiritus rector. Re/in. Extrae; 
Al,. matter. | raciive matter, 


Iuris | | i | 
— — — —_ Camphorate of ſoda, — — 3 he WE 2 bk 3 
A &c, : £ F A | SY 
= — — _ Lactate of lime, &c. — — — EF 55 ho = 5 
PRE 5 — — Saccho- lactate of iron, — N — a * a. _ | 2 25 | 
Co 
— — — 8 Ammoniacal, &c. for- Spirit of magnanimity, | — ew PEAS * — 116 
4 miate. 
— — — — Pruſſiate of potaſh, &c. Pllegifticated alkali, or — — — —_ ͤöͤ 
| Pruſſian alkali, - 
I pruſſiate of iron, &c, 2 blue, | 
— — — — Sebate of lime, &c. _ ot - 3 5 5 1 
OXIDES WITH VARIOUS BASES“. : | 
Yellow _ 3 Orpiment. Arſeniate of potaſh, Ke. * £ arſenical neu- bone of arſenic and Avrſenicated tin, 2 
Rec arſenic. N Arſeniate of copper. 
Arſenical oxide of potaſh. Liver of arſenic, 
Sulphure of molybdens. Meoiybdena. Molyhdate. — — Alloy, &c. ho _ + 
1 3 — — Calcareous tunſtate. Swediſo tung ſten. Alloy, &c. . HR — 133 
— — 758 — _ _ — — Alloy of manganeſe — — — 
and iron. 
5 85 1 19 — — — — Alloy of nickle, &, — _ — 3s 
Alkaline cobaltic Precipitates of cobalt a- _ — — — Alloy, &c. Refs SAN = 76 
_ oxides. gain difſulved by al- | | 
| talies. | 14 
Sulphurated oxide of Biſmuth precipitated by — — — _ Alloy, &c, — —_ — 
biſmuth. liver of ſulphur. | | 
; ö "WS hr — — . CESS 200 
Gre | Grey cal of antimony. — — = — Alloy. &c — — JETS”? 33 
Red Sulp hurated Kermes mineral. wel 
oxide of 
Orange ee Golden ſulphur. 
Vitreous Ye Glaſs and liver of anti- ; 
mony. 
Alkaline oxide of an- @Rotrou's ſolvent. 
timony. 
Sulphurated oxide of Precipitate of zinc by — — Sl — Alloy, &c. — — — 
zinc. liver of ſulphur or : 
| Fn factitious blende. | : 
Sulphurated oxide of — — — — 3 3 Alloy, &c. — — — 1140 
| iron. 
[Yellow ſulphurated Aurum muſſioum, — — Fe; 1 5 Alloy, &c. wr — — a 
oxide of tin. = 2 
Sulphurated oxide of — — — — * W Alloy, &e. — — — 142 
lead. | | 
59 | 
Ammoniacal oxide of — — * | = 
| copper: | "A = Ek. RO 
whurat . 
Black F eee. LEthiops mineral. _— — | 7855 _—_ Allry or amalgam "; a — — 
Red mercury. Cinnobar. &c. 
Sulphurated oxide of _ IO _— 1 8 ö 
ſilver. Oy ou Alloy, &c. — m — 
6 A 55 = 8525 25 225 _ Alloyof platina & gold, — — — x 
ho — — os Sens 64.4 _ Alloy, &c. SE py — 
3 = TR 8 . 2 SO 5 5 2 8 7 2 
SIR 85 875 2 Es Fe: = 8 "234 ES 
— N — 4 : 8 
— Gs —— 3 2 an I 294 PEA 8 — * 6 5$ ? 
Art; we have therefore changed at this oo = ———— | 
5 x h 2 Nat ö of the column. and WP ſubſtruted ano'her, which ex; refſes the peculiar combinarjons of the metals. 
zund in their Nature, yet ent — 
Se 2 er into new Combinitions without _ „ 
3 | 4 | Re HIRE: 
an. (7 which the Fo of potaft:. ö Alkaline 
acto- \ extractive Reſinous- in which the ; | of guaia- | 3ulphuric Fa thy rae” 
"ms matter pre extractive © refin pre-] Fecy! Alcohol or ſpirit cum. {Nitrous Muriatic  tAci Pp 
* dominates. matter dominates, gulum. of wine. cho! of ſcam-· Gallic alcohol. Acetic, ether, Metallic 
[| moneum. Mur iatic &c. 15a; onula of turpen- 
| of WE dh tine, &c. 
— Atalins tins re Dul fed PT Il — : 
. ay #44 71. of | 
| * FE Tnfure of gualacum. | TIN, Ether of Frebenius. 3 art We. 
UM. Spirit of roine.. —ammoni. Hingure of nike Marine ether. Hen gt. 
= gs. Acctous ether, Nc. Combinations of wola- 
| $7 | - Sag myr « Dulcifed marine a- | tile oils with baſes. 
— 45 5 3 
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